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ABSTRACT
Functional Analysis: An Application
to Mother-Infant Interactions
Karen L. Weigle
Mother-infant interactions were investigated to: (a) determine the feasibility of
simultaneously conducting functional analyses on two individuals’ behaviors in an
unstructured setting; (b) compare functional analysis results across the Motivational
Assessment Scale (MAS), Functional Assessment Interview Form (FAIF), and
videotaped observational data analyzed using conditional probabilities (CP); and (c)
compare parenting stress and social support, and infant developmental level with patterns
of interaction. Twenty-one mother-infant dyads, nine with developmental delays (DD),
having infants between 12 and 36 months of age participated. Five home visits were
conducted. In the first, mothers completed a questionnaire and interview regarding their
infants’ challenging behavior. In the next four visits, dyads were instructed to behave
naturally and were videotaped for 10 minutes interacting in each of four situations
(Alone, Difficult, Eat, Play). Videotaped interactions were coded using 13 predetermined behavioral codes in a real-time data entry computer program. CP analyses
and graphs were used to determine functions of both mother and infant behavior.
Determining the functions of behavior in this manner was inefficient. However,
determinations of function of infant behavior were in agreement with functions
determined through unplanned direct observations in all cases, and were in agreement
with the FAIF and MAS in 85% of cases. No one package-type intervention based upon
presumed functions of challenging behavior would be effective for the population with
DD, but may be for the typically-developing population. Clinicians are recommended to
use direct observation in combination with the FAIF rather than CP analyses in
determining functions of behavior and designing interventions for dyads with an infant
with DD. Further research should investigate the effect of determining function of mother
behavior on intervention efficacy and devise more efficient, and potentially more
accurate, methods to determine function of mother behavior.
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Functional Analysis: An Application to Mother-Infant Interactions
A functional analysis of behavior can be defined as determining the antecedent
and consequence variables that maintain or change a particular behavior (Baer, Wolf, &
Risley, 1968; Carr, Robinson, & Palumbo, 1990; Durand, 1987; Snell, 1988). There are
numerous types of assessments of function, as outlined in Cone's Behavioral Assessment
Grid (BAG; Cone, 1978): structured interviews (e.g., O'Neill, Horner, Albin, Storey, &
Sprague, 1990), questionnaires (self- and other-report; e.g., Durand & Crimmins, 1988),
direct observation (e.g., O'Neill et al., 1990; Repp & Karsh, 1990), and analog
assessments (e.g., Iwata, Dorsey, Slifer, Bauman, & Richman, 1982). Each of these
techniques is helpful in gathering enough information to reveal a clear picture of the
function of a target behavior. Interventions can then be determined based on the function
of the excess behavior rather than the form. That is, a function-treatment matching
approach (Eifert, Evans, & McKendrick, 1990; Scotti, Ujcich, Weigle, Holland, & Kirk,
1996; Wacker et al., 1990) can be applied. For instance, if a functional analysis reveals
that the function of an infant’s screaming is escape from demands, a component of the
treatment would be to not allow the infant to escape demands after screaming. Allowing
escape would increase the occurrence of the screaming through negative reinforcement.
Instead, the infant would be taught another way to indicate she/he wanted to get out of a
situation, and the mother would be taught to respond to the new behavior.
Interventions resulting from functional analyses focus on teaching functional
replacement skills utilizing an "educative approach" (Meyer & Evans, 1989). That is, in
order to decrease a targeted excess behavior, a useful, functionally-equivalent skill is
taught and reinforced while simultaneously placing the targeted behavior on extinction
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(Wacker et al., 1990). Replacement skills that are taught are selected based on the
function of the behavior, the abilities of the focus person, the utility of the skill in the
focus person's daily life, the generalizability of the skill across environments and people,
and the likelihood that the skill will be naturally maintained. The goal of intervention
typically is to decrease the targeted challenging behavior, which in turn allows the focus
person more opportunities to interact with their environment in a positive manner, and
thus, to learn more adaptive, pro-social skills.
Following from the use of functional analyses of excess behaviors is the focus on
interventions that are based on the needs of the individual and the effectiveness of a
particular treatment for the individual. Determining treatments based on an established
hierarchy of interventions according to effectiveness is considered inadequate. It should
not be assumed that particular treatments are more effective than others, or that particular
treatments are most effective for particular targeted behaviors (Scotti, Evans, Meyer, &
Walker, 1991). Rather, it should be assumed that each individual may respond differently
to different treatments based on his/her learning history and the function of the targeted
behavior, and efficacy is therefore individually determined.
This approach has been used extensively to decrease excess behaviors of people
with developmental disabilities (e.g., Carr & Durand, 1985; Derby et al., 1992; Durand &
Carr, 1987; Meyer & Evans, 1989; Northup et al., 1991). However, it has not been widely
used with any other population (Kirk, 1999; Mullen & Scotti, in press). Children with
developmental disabilities are more likely than their typically-developing peers to be
referred for services due to their engaging in excess behaviors (Timm, 1993). Many of
these children have received services to promote developmental gains prior to school age.
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Early Intervention (EI) is offered to infants between birth and three years who are at risk
for developmental delays (Part H of P.L. 102-119; Individuals with Disabilities Education
Act, 1991). EI typically involves intervention for the following five areas of development:
physical (including hearing and vision), communicative, social or emotional, adaptive,
and cognitive. Professionals who provide EI services in the state of West Virginia include
special educators, occupational therapists, physical therapists, speech therapists,
dieticians, and early intervention specialists; this is a typical EI team. Psychology and a
focus on behavioral excesses have not historically been included in EI. This is
unfortunate because by providing assistance in decreasing behavioral excesses and
behavioral deficits during infancy and toddlerhood, potential behavior problems at later
ages could be prevented.
The literature on infancy indicates that mother-infant interactions are related to
developmental outcomes, such as social development (Casey, Barrett, Bradley, & Spiker,
1993; Schaefer, 1989) and behavior problems (e.g., Casey et al., 1993; Fish, Stifter, &
Belsky, 1993; Pettit & Bates, 1989; Rothbaum, Rosen, Pott, & Beatty, 1995) in later
infancy, toddlerhood, and early childhood. For example, Rothbaum et al. (1995)
conducted a longitudinal study with 35 children and their parents. The children were first
observed with their mothers during the Strange Situation (Ainsworth & Wittig, 1969)
assessment between the ages of 18 and 24 months. The Strange Situation was designed to
evoke behaviors that indicate the type of attachment a baby has to his or her mother (for a
full explanation of attachment theory and its assessment, see Ainsworth & Wittig, 1969).
The results of this assessment classified the children’s security of attachment to their
mothers as either secure or insecure, with secure being qualitatively better than insecure.
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These same children were assessed by their parents and teachers between the ages of 5
and 7 years using the Child Behavior Checklist (CBCL; Achenbach, 1985). The CBCL
allows the parents and teachers to describe the child’s functioning and the scores are
compared to typical and behaviorally disordered children. The results from the Strange
Situation were compared to those of the CBCL. Particular patterns of mother-infant
interaction behaviors were related to later behavior problems. Insecure attachments
during infancy were significantly related to higher scores on the mother-completed CBCL
(indicating more behavioral difficulties). Teacher- and father-completed CBCL scores
were not related to infancy security ratings. Thus, the mothers reported more behavior
problems in their children than did other informants. This study suggests that early
patterns of mother-child interaction may be stable, at least through the early elementary
school years.
In a study by Casey et al. (1993), pediatricians conducted observations of 46
mother-infant dyads interacting during a routine office visit when the infants were 8
months old. The mother-infant dyads were observed again in their homes at 12 and 36
months of age. The CBCL (Achenbach, 1985) was completed by the mothers when the
children were 36 months of age. Indicators of poor mother-infant interaction (i.e.,
pediatric ratings and Home Observation Measurement of Environment (HOME) scores)
at 8 and 36 months were significantly correlated with higher ratings of child behavior
problems at 36 months of age.
Because of the apparent link between early mother-infant interactions and later
behavior problems, mother-infant interactions may be an optimal point of intervention to
prevent future behavior problems. In the developmental psychology literature, much time
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and effort has been given to the description, assessment, and intervention of motherinfant interactions. The literature on mother-infant interactions is next reviewed to
determine how previous research methodology and findings can be useful for
investigating the application of functional analysis to mother-infant interactions.
Mother-Infant Interaction
Assessment
The literature on mother-infant interactions is replete with descriptions of
interactions for typically-developing infants. This is also true for interactions between
mothers and their infants with developmental delays, mental retardation, premature birth,
or low birth weight1. Mother-infant interactions described as optimal involve the mother
attending to and responding appropriately to her infant's cues (Bakeman & Brown, 1977;
Clark & Seifer, 1985; Fish et al., 1993); however, these optimal mother behaviors and
infant cues often are not operationally defined, thus leaving the reader uncertain about
what behaviors these researchers have observed.
Particular mother behaviors have been deemed optimal due to their correlation
with better developmental outcomes. For instance, in an optimal mother-infant face-toface interaction, when an infant turns its gaze away from the mother, the mother also
discontinues interaction and averts her gaze. Research has indicated that infants with
delays look at their mothers for shorter periods of time, are more inattentive, respond less
to their mothers, and smile and vocalize less frequently than typically-developing infants
(Calhoun & Rose, 1988; Clark & Seifer, 1985; Farel, Freeman, Keenan, & Huber, 1991;
Field & Vega-Lahr, 1984). In turn, their mothers have been noted to be more persistent in
their attempts to stimulate their infants, resulting in fussing or crying by the infant (Clark
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& Seifer, 1985). Calhoun and Rose (1988) have found that mothers of infants with mental
retardation initiated fewer interactions with their infants. It cannot be concluded that the
results of these two studies are contradictory because the outcome measures were
different. That is, both populations may initiate fewer interactions and be more persistent
in stimulating their babies once they do initiate an interaction. Optimal mother behavior
also includes being less directive in conversation and play activities, and instead
following the lead of the infant. Mothers of infants with delays are often more directive
and physically guide their infants more often to engage in activities of the mothers' choice
(Clark & Seifer, 1985).
The most typical method of assessing mother-infant interaction is direct
observation. Often, interactions between mothers and infants are videotaped for later
review and coding. Typical interaction scenarios of interest are face-to-face interactions
(for very young infants, usually under 6 months, infants are seated in a car seat at face
level with the mother and the two interact), play situations, feeding, bathing, and
diapering (Clark & Seifer, 1985; Farel et al., 1991; Field, Vega-Lahr, Goldstein, &
Scafidi, 1987; Schaefer, 1989). Less often, contrived situations are utilized, such as
instructing the mother to try to maintain her infant's attention for the observation period
(Pickens & Field, 1993), or to try to get her toddler to engage in (undescribed) problemsolving tasks (Casey et al., 1993). Such contrived situations allow observation of
particular, pre-determined behaviors in settings that may restrict typical mother-infant
interactions (such as a pediatrician’s office). The former types of scenarios (e.g., play,
feeding) allow for more natural interactions to be observed and for a wide array of infant
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behaviors to be elicited. Those situations include much of the interactive activities in an
infant’s typical day (Farel et al., 1991).
Numerous observational coding systems and rating scales for assessing the quality
and quantity of mother-infant interactions have been developed (e.g., Booth, Lyons, &
Barnard, 1984; Clark & Seifer, 1985; Field et al., 1987; Schaefer, 1989). The most
common type of observation system scores the occurrence of particular, pre-determined
infant behaviors, mother behaviors, and infant-mother behaviors that co-occur or occur
contingent on one another (e.g., Bakeman & Brown, 1977; Field, Healy, Goldstein, &
Guthertz, 1990; Schaefer, 1989). In most cases, the mother behaviors for coding are
clearly defined and include: look at the baby, imitate, vocalize, smile, provide physical
guidance, hold the baby, restrain the baby, and present a toy. Clearly defined behaviors
for infants include: gaze aversion, look at mother, share, smile, vocalize, fuss, and cry.
However, there are systems in use in which the behaviors are defined subjectively or in
terms that the rater may have difficulty judging. For example, Schaefer (1989) used a
coding system including the following behaviors to be scored: mother "praises infant's
new responses or responses to new events," "seems irritated with some of infant's
behavior," and "enjoys playful interaction with infant." Behavioral coding systems range
in focus from micro-level analyses, such as infant facial expressions (Matias, Cohn, &
Ross, 1989), to macro-level behaviors and interactions, such as vocalizations, smiles, and
responding to one another's behaviors (Field et al., 1990).
Also, rating scales are utilized to score the quality of the interaction observed
(e.g., Bakeman & Brown, 1977; Casey et al., 1993; Clark & Seifer, 1985; Farel et al.,
1991; Field & Vega-Lahr, 1984; Field et al., 1987; Fish et al., 1993; Rothbaum et al.,
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1995; Schaefer, 1989; Spiker, Ferguson, & Brooks-Gunn, 1993; Whitt & Casey, 1982).
Scales for rating the quality of mother-infant interactions often contain subjective
descriptions for scoring interactions. For example, in a rating scale devised by Clark and
Seifer (1985), parent "forcing" or physical guidance was rated on scales ranging from
poor to moderate to excellent, and the parent "imitating the infant's behavior" scores
ranged from poor to good to excellent. These Likert-type continuums are not defined
operationally and are not specific enough to rule out rater subjectivity (i.e., how one rater
defines "less intensely forcing the baby" may be quite different from how another rater
may define it). This type of rating scale is commonly used for scoring mother-infant
interactions (e.g., Field et al., 1990; Whitt & Casey, 1982). Replication of such studies
using these standards becomes difficult due to the lack of specificity of the subjective
coding systems.
Typical coding systems yield frequency counts or total time of particular
behaviors or classes of behaviors, and scores on subjective rating scales. Some
investigators have conducted correlational analyses between infant behaviors and the
behaviors of other individuals that precede them to reveal patterns of bidirectional
influence in interactions (Cohn & Tronick, 1988). Also, predictive analyses have been
conducted to determine future outcomes related to mother-infant interactions (Fish et al.,
1993; Schaefer, 1989). One study (Booth et al., 1984) calculated the probabilities of the
frequencies and duration of interactions, and the amount of responding to interaction
attempts made by the other individual in the dyad. As such, they were able to compare the
number of attempted interactions to the number of successful reciprocal interactions,
revealing how often one individual may not have responded to the cues of the other.
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Booth et al. (1984) discussed their results in terms of synchrony, and assumed that
particular mother and infant behaviors function to gain attention from the other, and that
not giving attention contingently and consistently is problematic. This is a more complex,
but useful, way of assessing and conceptualizing interactions; it is also consistent with a
behavioral approach to assessment and intervention because the authors focused on the
functions of behaviors and recognized the importance of contingent responding in
maintaining behavior. Although Booth et al. (1984) did not apply their results to
intervention with mother-infant dyads, their method of assessment seems the most
amenable to direct intervention because it indicates specific behaviors that may need to be
changed and their functions.
Such interest in the bidirectional influence in mother-infant interactions is
common in the developmental psychology literature, and the infant's role is usually
described as presenting cues to the mother and responding to mother behaviors (Bakeman
& Brown, 1977; Booth et al., 1984; Fish et al., 1993). This reciprocal interaction has been
described in many terms, including: (a) behavioral dialogues (Bakeman & Brown, 1977),
(b) synchrony (Booth et al., 1984; Field et al., 1990), (c) social reciprocity (Calhoun &
Rose, 1988) and (d) a transactional model of development (Barrera, Cunningham, &
Rosenbaum, 1986), and is theoretically similar to functional relations between the
behavior of two persons.
For example, synchrony has been defined in several ways (see Bernieri, Reznick,
& Rosenthal, 1988; Feldman, Greenbaum, Yirmiya, & Mayes, 1996; Isabella & Belsky,
1991; Karger, 1979), but can be described as the mutual, continuous regulation of
behavior within the context of interaction. That is, one person’s behavior is considered to
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be moderated and influenced by the other’s behavior in a cyclical pattern. When one
person increases activity and attention, the other responds in a similar manner. Research
suggests that the concept of synchrony is closely related to attachment (Isabella & Belsky,
1991; Isabella, Belsky, & von Eye, 1989). Mother-infant pairs who responded to one
another in a synchronous manner (e.g., increased activity and interaction simultaneously,
or decreased it simultaneously) were more likely to demonstrate secure attachments.
Mothers of infants having secure attachments tended to provide attention to the infant
after they receive attention, and to decrease stimulation when attention from the infant
was withheld. This suggests that the behavior of these mothers was influenced and
changed by their infants’ behavior in a manner that continued positive interactions. In
dyads described as having insecure attachments, mothers were either underresponsive to
their infants’ attention or overstimulating when their infants withdrew. The behavior of
these mothers was not affected (or changed) by their infants’ behaviors to the same
degree, and often resulted in behavior by the infants that was negative, unhappy, or
unresponsive. Thus, the degree to which mothers are responsive to the cues (or behaviors)
of their infants predicts infant responses and patterns of interaction. Again, interest in the
reciprocity and bidirectional influence within interactions has been studied extensively to
understand and describe mother-infant dyads.
Intervention
Because of the goals of research in developmental psychology, the results of
interaction assessments typically are not tied to intervention. Rather, they are used as preand post-intervention measures of dyad functioning. However, some have suggested that
the results of assessment be used to guide intervention, but these authors do not suggest
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how this is to be done (e.g., Casey et al., 1993; Chinitz, 1995). Instead, there is a separate,
but overlapping, literature addressing intervention techniques to improve mother-infant
interactions, thereby improving child development. The majority of interventions to
improve mother-infant interactions are in the form of packages applied to all motherinfant dyads in a blanket format (e.g., Anderson & Sawin, 1983; Barrera et al., 1986;
Chinitz, 1995; Crittenden & Snell, 1983; Resnick, Armstrong, & Carter, 1988; Spiker et
al., 1993; Whitt & Casey, 1982; Zahr, Parker, & Cole, 1992).
Intervention packages reviewed in the literature ranged from teaching the mother
to face her child more often (to increase cognitive and communicative development;
Crittenden & Snell, 1983), to having the mother observe or be trained to give a
developmental assessment (Anderson & Sawin, 1983; Britt & Myers, 1994; Zahr et al.,
1992), to teaching the mother about typical infant development and providing direct
services to the infant (Resnick et al., 1988), with numerous other modalities in between.
The treatment settings range from pediatrician's offices (e.g., Whitt & Casey, 1982), to
early intervention center-based programs (e.g., Brinker, Seifer, & Sameroff, 1994), to the
home (e.g., Crittenden & Snell, 1983). Most of the intervention procedures involved at
least one of the following components: (a) didactic training of the parents, (b) using a
problem-solving approach with parents, (c) video-tape feedback sessions with parents,
and (d) direct intervention with infants to promote development.
One investigation used periodic videotaped dyadic interaction assessments to
guide and modify ongoing mother-infant interaction intervention (Mahoney & Powell,
1988). The intervention involved teaching the 41 parents turn-taking with their infants
and interactive match. Interactive match, as defined by the authors, involved the mothers
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matching their behaviors to factors such as the infant's developmental level, interest, and
complexity; no more explanation of this intervention was provided. Every 6 to 10 weeks,
the dyad was videotaped and scored (the entire intervention lasted approximately 11
months). The assessment results were then used to determine the next step in
intervention. This approach, using ongoing assessment to guide intervention, is
commonly promoted by behavior analysts and therapists.
In a model intervention by McCollum (1984), numerous aspects of behavioral
assessment and intervention were used, including: (a) teaching parents problem-solving,
and (b) hypothesis developing and testing skills to increase the probability of parents
intervening with their children successfully after intervention has ended. Data from three
dyads were presented, although the author noted that they were part of a larger study.
Behaviors targeted for intervention were chosen idiographically, based on what the
individual mother and infant were already doing and what behaviors the mother wanted
her infant to do more often. Therefore, aspects of assessment were also determined
idiographically, such as which interactive situations would be observed and modified for
each dyad. An interval-sampling technique was used to code the occurrence of the
targeted behaviors. Intervention occurred in one situation while another situation was
observed to determine any generalization effects. Use of videotape feedback, modeling of
new skills, and the mother practicing the new skills were used during interventions to
increase the frequency and quality of interactions. Although McCollum used a behavioral,
individualized approach to intervention, she did not discuss the relations between the
mothers’ and infants’ behaviors in functional terms. By completing a functional analysis,
McCollum may have increased the probability that the interventions would be successful.
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By ascertaining why a behavior is occurring (i.e., its function), one can develop a more
informed intervention that would address the function of that behavior by teaching the
individuals more desirable responses to gain the same function.
In summary, the assessment and intervention of mother-infant interaction
acknowledges that both individuals elicit and respond to the behavior of the other. This
literature also has examined the proportion of particular behaviors being antecedent to
other behaviors. The results of such investigations most often have been used
descriptively (e.g., differences between typically-developing or delayed infants).
Clinicians can learn from this research and go only a few steps further (e.g., looking at the
occurrence of consequent events and conducting a functional analysis) to develop
individually-determined interventions (similar to those of McCollum). The mother-infant
interaction literature has been helpful in describing functional relations between mother
and infant behaviors. However, the behavioral literature needs to tie this to intervention.
Some of the parent-child literature has addressed functional relations between parent and
child behaviors as well, although not with the degree of specificity needed to devise
individualized interventions.
Parent-Child Interaction
The parent-child interaction literature has many fundamental differences from the
mother-infant interaction literature. First, the age of the focus child ranges from preschool
to adolescence versus birth through toddlerhood. Second, the parent-child interaction
literature is more clinically-oriented than the mother-infant interaction literature in which
typical infants and their mothers are often the focus of assessment. In most instances
when parent-child interactions are of interest, the child is diagnosed with a behavioral
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disorder, such as attention deficit disorder and oppositional defiant disorder (e.g., Eyberg,
Bessmer, Newcomb, Edwards, & Robinson, 1994), or conduct disorder (e.g., Jacob,
Tennenbaum, Bargiel, & Seilhamer, 1995; Patterson, 1977), and the goal is to decrease
disruptive child behavior. Third, although many researchers focus on the mothers’
interactions with children, others focus on other family members. For example, Baskett
(1985) investigated both parental and sibling responses to typical children during a predinner interaction. Also, Jacob et al. (1995) designed a coding system to score the verbal
behavior of all family members during dinnertime observations. Fourth, the situations in
which interactions are studied varies more than in the mother-infant interaction literature.
For young children (preschool and early elementary age), the situation of interest is often
the mother (or father) and child playing (Cunningham & Barkley, 1979; Eyberg et al.,
1994). Task situations are often used with this age group (Cunningham & Barkely, 1979;
Eyberg et al., 1994), such as cleaning up a room after play, or completing mathematical
problems and puzzles. For older elementary school-aged children (about ages 8-12), the
family interaction is often studied at or around dinner time (e.g., Baskett, 1985; Jacob et
al., 1995). During adolescence, parent-adolescent dyads have been observed during
conversations regarding innocuous topics (such as planning a dream vacation) and
idiographically-determined conflict topics (Barkley, Fischer, Edelbrock, & Smallish,
1991).
There are similarities between the mother-infant interaction and parent-child
interaction literatures with regard to assessment techniques. Most of the parent-child
research utilizes observational coding systems to assess interactions (e.g., Barkley, 1989;
Baskett, 1985; Befera & Barkley, 1985; Cunningham & Barkley, 1979; Jacob et al., 1995;
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Jouriles & Farris, 1992). As with the mother-infant literature, pre-determined child
behaviors, parent/sibling behaviors, and parent-child behaviors that co-occur or occur
contingent on one another are coded. Common parent/sibling behaviors of interest
include: direct commands, indirect commands, questions, ignore, conversational talk,
physical negative, physical positive, laugh, tease, and touch. Target child behaviors of
interest include most of the same behaviors coded for the parent/siblings and others, such
as: comply with commands, whine, yell, cry, and “smart talk.” In most cases, the behavior
codes are operationally defined (i.e., objective) and affective states are not separately
coded; rather, affective states are sometimes captured by the operational definitions (e.g.,
Baskett, 1985; Eyberg et al., 1994). For example, codes such as yell, physical negative,
and “smart talk” are affectively different than conversational talk, physical positive, and
laugh. An obvious difference between these coding system and those used for infants is
the focus on the verbal behavior of the child.
Although the observational and coding systems used in this research are
structurally similar to those used in the mother-infant research, the data are sometimes
analyzed, and the interactions are conceptualized, differently. One similarity to the
mother-infant research is the common use of frequency counts of behaviors (e.g., Barkley
et al., 1991; Eyberg et al., 1994). When such data analyses are used, the resultant
interventions focus upon increasing particular parent behaviors that have been shown in
research to increase child compliance (e.g., using alpha commands and setting
contingencies for compliance). However, the interactions of the parent-child dyads are
more often the focus of analysis than in the mother-infant literature. Many researchers
(e.g., Barkley, 1989; Baskett, 1985; Befera & Barkley, 1985; Cunningham & Barkley,
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1979; Jacob et al., 1995) used sequential analyses and calculated percentages of intervals
in which the dyads responded to one another in particular ways. For example, after coding
observational data in a sequential manner, Baskett (1985) calculated conditional
probabilities to determine the likelihood that particular parent and sibling behaviors
would follow particular child behaviors. The results of her analyses revealed patterns of
parent and sibling responses to child behaviors such as crying, teasing, and compliance.
This study was conducted with typical (i.e., non-referred) children and their families, thus
providing goal-setting information for clinicians. Knowing how typical parents respond to
their children can give the clinician valuable information about what level of behavior
change in a referred parent is acceptable. However, the utility of the observational coding
system for designing interventions was not addressed. Although the coding system was
comprehensive and the behavior categories were well-defined, it may be overly complex
and the analyses burdensome for regular clinical use (because of the number of behavior
categories scored).
Barkley and his colleagues (Barkley, 1989; Befera & Barkley, 1985; Cunningham
& Barkley, 1979) used the Response-Class Matrix (Mash, Terdal, & Anderson, 1973) to
code their data on parent-child interactions. The Response-Class Matrix is a data
recording sheet (in a grid form) that allows the observer to visually determine antecedent
and consequent relations between mother and child behaviors. Barkley and his colleagues
calculated the percentage of scored intervals of mother behaviors antecedent to child
behaviors and vice versa. That is, they analyzed how parent and child behaviors could
serve as responses, and antecedents, to one another. For example, a child may be
smashing a toy on the floor; this serves as an antecedent to his mother giving a command
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to play more calmly. The mother's command then serves as an antecedent to the child's
compliance (i.e., playing with the toy more calmly), which in turn serves as an antecedent
to the mother's praising the child. This is a useful way of conceptualizing interactions, as
it demonstrates how the behaviors of one person are controlled by the other person's
behavior, but also serve as antecedents and consequences to the other's behavior.
However, Barkley and his colleagues did not use this information to determine functions
of mother and child behaviors and guide interventions; rather, the data were used to
describe group differences in amount and type of contingent responding.
Patterson (1977) developed a coding system for scoring interactions among family
members of conduct disordered children, the Behavioral Coding System, or more
commonly known as and published as the Family Interaction Coding System (FICS;
Snyder, 1983). The system consists of six classes of 28 behavior categories, with priority
procedures for coding multiple behaviors. This system permits sequential coding of
behaviors and has been used to conduct functional analyses of targeted behaviors.
Through the observations of family interactions and the use of the FICS, Patterson
developed a model of coercive parent-child interactions for children with conduct
disorders. In his model, aggressive interactions between the child and parent are
maintained through negative reinforcement. Both parent and child behaviors are followed
by the removal of an aversive event or stimulus, and thus increase over time. As both
parent and child learn to escape from the demands or aversive events provided by one
another, Patterson noted that their behaviors often escalate. For example, a parent gives
the child a command and the child begins to yell (assumedly because she does not want to
comply with the command); in response to the child's yelling, the parent hits the child,

18

and the child stops yelling and runs from the room. In this scenario, the child escaped
complying with the command and the parent escaped the child's yelling by hitting her and
letting her leave the room. Patterson has applied this model to develop an intervention
package for families with conduct disordered children. Although he described the utility
of the FICS in conducting functional analyses, Patterson used a treatment package rather
than individually designing interventions because he assumed the same behavioral
patterns exist for all families.
Recently, Danforth, Barkley, and Stokes (1991) presented a functional
conceptualization of observations of parent-child interactions and resulting clinical
implications for the population of hyperactive children. The conceptualization is quite
similar to that of Patterson (1977). Danforth et al. (1991) proposed that data on
interactions be analyzed to determine how behaviors serve as both responses (operants) to
other stimuli (i.e., dependent variables) and as antecedents for other behaviors (i.e.,
independent variables). Coding systems such as the Response Class Matrix (Mash et al.,
1973), the Family Interaction Coding System (Patterson, 1977), or any sequential
recording system, are amenable to this type of data analysis. What is revealed are the
contingencies controlling both the mothers' and children's behaviors, and the interactional
effect. Danforth et al. (1995) conceptualized treatment goals as decreasing the occurrence
of aversive mother and child behaviors (which evoke more aversive behavior from the
other), thus decreasing aversive reactions from the other which serve as stimuli for more
aversive behavior. Overall, the cyclical pattern of increasing intensity of aversive
behaviors until escape is achieved (i.e., negative reinforcement cycle or coercive parentchild interaction model) is prevented by decreasing the initial stimuli in the cycle. To
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decrease the initial aversive behaviors, treatment packages were proposed to increase
parenting skills and medications were proposed to decrease child aversive behaviors.
Finally, the authors suggested that throughout intervention, both the frequency and
functional relations of parent and child behaviors (as both responses and antecedents) be
assessed to determine changes in targeted behaviors (Danforth et al., 1995).
Although parent-child interactions have been analyzed and conceptualized in
terms of functional relations, researchers have not reported on utilizing the functional
assessment results to guide idiographically-determined interventions (see Mullen &
Scotti, in press, or Scotti, Mullen, & Hawkins, 1999, for a comparison of approaches used
with children with disabilities versus those with disruptive behavior disorders). Those
authors who have conceptualized parent-child interactions functionally (Danforth et al.,
1991; Patterson, 1977) have studied homogenous groups of children. Danforth et al.
(1991) discussed the functional relations between hyperactive children and their mothers
based on an abundance of research regarding how these dyads typically interact. The
same is true of Patterson's model of coercive interactions; it was based on reliable
observations of children with conduct disorders and their families. Designing package
treatments that can be used with homogenous groups is no doubt time-saving, and likely
effective with the majority of families with which they are used. However, when
treatment is ineffective, it is not often that authors cite incorrect assumptions regarding
the functional relations upon which the treatments are based. It is more likely that
ineffective treatment is attributed to client noncompliance or other uncontrollable
variables.
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The delayed infant population is not homogenous; rather infants determined
eligible for EI are extremely variable with regard to diagnoses (if any), developmental
level, and abilities. For example, an infant with cerebral palsy may have limited motor
control of extremities while another infant may have a 25% delay in cognitive and social
skills (according to standardized measures); however, both infants are considered
"delayed" and eligible to receive EI services. Thus, it would be highly unlikely that predetermined mother-child interaction treatment packages would be effective for even a
majority of this population. In the present study, a first step to designing idiographicallydetermined interventions for infants in EI was examined.
Current Study
The present study was designed to determine if functional analysis techniques
could be useful in the assessment of mother-infant interaction. Research has indicated
that children with delays more often are referred for services because they display
behavioral excesses than are typically-developing children (Timm, 1993). Because the
primary source of social interaction for most young children is in the home, mother-infant
interactions are thought to have a great influence on the development of the child (e.g.,
Brooks-Gunn & Lewis, 1982; Casey et al., 1993; Farel et al., 1991; Schaefer, 1989) and
the development of problem behavior (e.g., Casey et al., 1993; Fish et al., 1993;
Rothbaum et al., 1995). A first step in applying a functional approach to intervention is
determining the utility of functional analysis technology in defining the functions of both
mother and infant behaviors.
Three methods of functional analysis were compared for concurrent results. A
questionnaire, an interview, and direct observation techniques were all used to identify
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functions of infant targeted behaviors. Also, the results of assessments regarding parental
stress, community interaction, and child developmental level were examined in relation to
the functional analysis results.
Purpose and Empirical Questions of the Present Study
One purpose of the present study was to determine if known functional analysis
procedures could be applied to the infant population. It was not certain whether the
functions of infant behaviors would be more easily determined than those of older
children and adults. It could be suggested that the functions of infant behavior are more
easily determined because infants have a much shorter learning history than older
children and adults and, thus, it is more likely that most behaviors do not have multiple
functions. That is, there has been less time for infant behaviors to come under the control
of multiple stimuli. However, it could also be the case that because infants have so few
behaviors, any one behavior may serve multiple functions for the infant. For example,
crying likely serves many functions for infants: escape, get picked up, get fed, get diapers
changed, etc. These hypotheses were examined in the present study.
Another purpose of this study was to determine whether the functional analysis
process is expedient enough for use. During infancy, behaviors change more rapidly than
during any other time in the life span. The question to be answered was whether infant
behaviors of interest are stable enough to make the assessment procedures worthwhile.
Will the infant continue to engage in the target behavior throughout the assessment
period, and will the targeted behavior still be considered the focus for change?
A third purpose of this study was to determine the feasibility of simultaneously
conducting functional analyses on the behavior of two individuals. Few published
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research articles in the mother-infant interaction literature have attempted to conduct
functional analyses on two individuals within the same situations. It was assumed that the
results of such an assessment would be useful in ensuring maintenance of behavior
change because the functions of both individuals involved in the intervention would be
considered. However, the question lay in the ability to obtain valid assessment results.
Because the behaviors of both individuals were of interest, no experimental
manipulations could be imposed; doing so could have hindered the observation of
naturally-occurring contingencies in the mother-infant interaction.
A fourth purpose of this study was to compare functional analysis results across
three methods: a short questionnaire completed by the parent, an interview conducted by
the investigator with the mother, and unstructured observations using conditional
probabilities to determine functions. The results of the measures were assessed for
concurrent validity. If the results of the three measures agreed regarding the identified
functions of the targeted behaviors, it would be suggested that early interventionists need
only use the two less time-consuming measures (the questionnaire and interview).
Finally, the relations between various measures of stressors and child
development and particular patterns of mother-infant interaction were investigated. The
results of measures of parenting stress and mother community interaction were correlated
with the results of functional analyses. Also, child developmental level was correlated
with levels of parenting stress, community interaction, and patterns of interaction. It was
hypothesized that high levels of parenting stress would be related to greater delays in
child development and less community interaction. Perhaps this would be related to
greater frequency of infant excess behaviors and more escape-motivated mother-infant
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interactions (i.e., similar to the patterns described above by Patterson, 1977, and Danforth
et al., 1991). However, it was expected that differences across dyads in terms of patterns
of interaction would vary such that a single, package intervention would not be
appropriate for particular mother-infant dyads.
Method
Participants
Infants and toddlers and their mothers were recruited through the Morgantown,
WV Office of Early Intervention (EI) and the Department of Pediatrics at Michigan State
University in Lansing, MI. One participant was recruited through the Neonatal High Risk
Clinic at Ruby Memorial Hospital in Morgantown, WV. The investigator presented
information about the study and opportunities for participants to earn money and obtain
suggestions for improving the behavior of their children to Early Intervention specialists
and members of interdisciplinary teams in the recruitment setting. Those staff persons
then referred interested mothers to contact the investigator. An attempt was made to
obtain approximately half of the participants through Early Intervention to ensure that
infant participants displayed some developmental delay. Typically-developing infant
participants were recruited to ensure a broad range of functional levels.
Twenty-one mother-infant dyads participated in the study. Nine of these children
were identified as eligible to participate in EI and were receiving services. The criteria for
participation in EI is that the child be between the ages of birth and 3 years and that
she/he display a 25% delay in two or more of the following five areas of development:
physical (including hearing and vision), communication, social or emotional, adaptive,
and cognitive. Additionally, there are some medical and psychological conditions (e.g.,
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cerebral palsy, autism) that make a child automatically qualified to receive EI. Of those
nine receiving EI services, eight displayed a 25% or greater delay in two areas of
development, and seven of them displayed only mild delays. The remaining 12
infant/toddler participants were not previously identified to receive EI services and were
assessed using the Bayley Scales of Development - Second Edition (BSID; Bayley, 1993)
to determine their developmental level, and that they were indeed developing typically.
Settings
All assessment activities occurred in the homes of the participants. This is a
typical setting for EI services, decreasing difficulties impinged upon the mothers to bring
their child and themselves to a designated meeting place. Also, the natural environment
for the dyad is preferable in this case for assessing typical interactions.
Assessments and Measures
Demographic form. A demographic form was completed by each mother with the
investigator. The form contained information regarding the child's health, development,
and behavioral history, as well as some family history (Appendix A).
The Bayley Scales of Infant Development – Second Edition. The Bayley Scales of
Infant Development–II (Bayley, 1993; BSID) was used to assess the development of all
participant infants who were not receiving EI services. The investigator completed all
BSID assessments. The BSID is composed of three scales, the mental, motor, and
behavior rating. Only the mental and motor scales were used in the current study. Those
two scales render a mental development index and a psychomotor development index
with a mean score of 100 and a standard deviation of 15. Standard errors of measurement
range from 4.16 to 7.56 depending on child age at the time of assessment. Developmental
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ages (cognitive, language, social, and motor) can also be determined and were used in the
current study. The BSID has a good test-retest coefficient (.91), and good discriminative
validity between average, low average, borderline, and mentally retarded ranges of
abilities (Flanagan & Alfonso, 1995).
Those participants in EI had recent developmental assessments on record, and in
all cases the Hawaii Early Learning Profile (HELP; Enrichment Project for Handicapped
Infants, 1979) had been used. The HELP is considered an “arena” assessment, in which a
child is placed on the floor with several members of an interdisciplinary team present to
observe the infant and to take turns in engaging with and directly assessing the infant.
Information from interactions with all team members is used by all team members to
determine several developmental age levels, including sensory organization, cognitive,
language (expressive and receptive), gross and fine motor, social/emotional, and selfhelp. The cognitive, language, motor, and social/emotional scales were used in the current
study.
The Community Interaction Checklist. The Community Interaction Checklist
(CIC; Wahler & Afton, 1980) was completed by the mothers with the investigator to
assess the level of community integration the mothers experienced on a regular basis. The
CIC uses an interview format, and asks questions regarding the quality and quantity of the
mother’s interactions with anyone outside the home within the prior 24 hours. Responses
are scored in terms of number of interactions. Mothers engaging in three or fewer
interactions within 24 hours are described as insular, having fewer than average
interactions outside the home. Those having six or more interactions are described as
non-insular, and have an average or higher amount of interaction with others. Other
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responses can be used to describe interactions qualitatively. No reports of reliability or
validity of this measure could be obtained, and thus, it must be emphasized that the
results should be used with caution, and should be used as another source of clinical
information in understanding the environment of the mother.
Parenting Stress Index - Short Form. The Parenting Stress Index - Short Form
(PSI-SF; Abidin, 1990) was completed by the mothers with the investigator as a measure
of the mothers’ perceptions of the stress in their relationships with their infants. The PSISF is a shortened version of the full PSI, and has good concurrent validity (.94 correlation
between total scores). All questions on the short form are a subset of those on the long
form, with exact wording. The PSI-SF was standardized for very young children (infancy
through early childhood) and their parents. The advantage of using the PSI-SF is that it
takes approximately ten minutes for the mother to complete. There are three factors (or
subscales) of the PSI-SF that together give a total score: (a) parental distress, (b) parentchild dysfunctional interaction, and (c) difficult child. Scores are compared to that of a
standardization sample. Higher scores indicate more problematic interactions and more
stress in the parent-child relationship. Test-retest reliability is .84 for total score, and
ranges from .68 to .85 for the three factor scores (Abidin, 1990).
Functional assessments. Functional assessments were conducted for each parentinfant dyad to determine the variables maintaining particular child and mother behaviors.
The particular infant behaviors of interest (excess behaviors) were determined
idiographically through an interview with the mother and informal observations of the
dyad by the investigator. Mother and other child behaviors of interest are outlined below.
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First, a modified version of the Functional Assessment Interview Form (FAIF;
O’Neill et al., 1990) was used with the mother to identify potential excess and appropriate
behaviors of the child. The interview was completed by the investigator and was modified
for those families whose infant did not attend a center-based EI program to exclude
questions regarding staff and teachers.
Parent behaviors were targeted based on the results of the unstructured descriptive
functional analyses (described below). Parent and child behavior categories are defined
below. These pre-determined categories were used to simplify coding of behaviors.
Behavior was coded in categories that can easily be related to the possible functions of
the behaviors of others (e.g., get attention, escape demands, get tangibles).
Second, the Motivation Assessment Scale (MAS; Durand & Crimmins, 1988) is a
questionnaire that was completed by the mothers with the investigator. Questions pertain
to events surrounding the infants’ targeted excess behaviors. The results indicate the
function of the target behaviors as perceived by the respondents. However, some research
has indicated that the respondents’ perceptions of the function of the target behavior may
not be reliable (Newton & Sturmey, 1991; Zarcone, Rodgers, Iwata, Rourke, & Dorsey,
1991).
Unstructured descriptive functional analyses were conducted to determine the
specific antecedent and consequent events correlated with the occurrence of the children's
and parents' targeted behaviors. The parent and child were videotaped during four daily
activities in segments that lasted up to 10 minutes. There was a total of approximately
three hours of observation per dyad, resulting in approximately 40 minutes of observation
of each activity. Four observations (on different days) were sufficient to obtain a
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representative sample of typical behavior. Parent and infant behaviors were coded
according to the system described below.
Each dyad was observed while engaging in four activities. All dyads were
observed during the following three situations, as these have been typical in the literature
on parent-infant interactions and provide observation of a wide variety of behaviors
within the infants' repertoires: (a) a Play situation in which the mother was simply told to
play with her child as she normally does (e.g., Brinker et al., 1994; Field & Vega-Lahr,
1984; Fish et al., 1993; Hannan, 1987; Schaefer, 1989); (b) an Eating situation (e.g.,
Bakeman & Brown, 1977; Farel et al., 1991); and (c) an Alone situation in which the
mother was told to engage in some activity that did not involve the child, but remain as
close in proximity as she typically would. Each mother also was asked to identify one
"difficult" routine activity she experiences with her infant. The Difficult situation was
used to increase the likelihood of observing the infant engage in targeted excess
behaviors.
The behaviors of interest were categorized into the following codes based on
those used by Lerman and Iwata (1993) and Freeman, Anderson, and Scotti (in press): (a)
attention, defined as interactions with the other in a non-commanding manner (e.g.,
“pretty doll!”), including smiling, laughing, tickling, child care, blocking excess
behaviors; (b) demand, defined as any command to complete an action, questions,
physical prompts, or the context of command in which the person is waiting
for/monitoring the other to complete the task (e.g., “Look at the car,” “What does the
baby want now?,” or the child pointing at a cup, looking at mother, and grunting); (c)
tangible delivery, defined as allowing or providing the other access to preferred or neutral
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activities/stimuli (e.g., mother handing the child a book, child giving mother a toy); (d)
tangible removal, defined as terminating the other’s interaction with preferred or neutral
stimuli/activities (e.g., mother taking a toy from the child, child taking a book from
mother); (e) compliance, defined as responding according to a demand from the other
(e.g., after mother demands that child “take a bite,” child takes a bite; or after child points
to a cup and grunts, mother hands the child the cup; this overrides tangible and tangible
removal when the behavior is in response to a command). Two other codes were used to
classify child behaviors: excess and appropriate. The excess and appropriate codes were
individually determined and defined based on informal observations of the dyad and
FAIF responses by the mothers. One other code for mothers was used: negative valence
was coded simultaneous with any other code to indicate a negative or harsh style of
behavior.
Procedures
The parents were asked to sign a consent form for themselves and their child upon
agreeing to participate in the study (Appendix B). The parents were told about the
purpose of the study, what they were expected to do, and how they could benefit from
participation.
The first meeting was completed by the investigator and involved the parent
completing the self-report assessment forms described above (demographic form, PSI,
and MAS) and completing the CIC and FAIF by interview. In 12 cases, the BSID was
also administered by the investigator to the child. During the first meeting, the
investigator also informally observed the dyad and used the video camera to attempt to
desensitize participants to being in front of the camera (no taping occurred and no data
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were gathered). During subsequent visits, the dyad was observed and videotaped in up to
10-minute segments of activities, for a total of approximately three hours over the course
of a few weeks. The investigator either taped or was present with an assistant during the
taping for the first nine participants. The remaining 12 were videotaped by an assistant. It
was attempted to complete observations within two weeks and this goal was met for most
participants; however, number of days and weeks to complete the observations varied
with family schedule and child illnesses (as no observations occurred during illnesses).
Days between first and last meetings varied from 8 to 49 days, with a mean of 20.5 days
(SD = 11.3). Observations of six participants were completed within two weeks, and 16
in three weeks. Three participants were completed with observations in just over a month.
Although not examined in the present study, interventions suggested from the
analyses were shared with those mothers who were interested. This could be considered
another benefit of participation, and was considered the most ethical action by the
investigator. Specifically, mothers were offered an explanation of how their infant’s
behavior was maintaining certain behaviors of their own and vice versa; thus, each
mother had the opportunity to learn about the reciprocal contingencies controlling both
their own and their infant's behavior. Instructions on how to change her behavior in order
to effect change in her infant's behavior were offered to the mothers. Many of the
suggested interventions involved the parent teaching and reinforcing the occurrence of the
next developmentally appropriate, functionally-equivalent skill to replace the infant’s
targeted excess behavior.
Analysis of Conditional Probabilities
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To determine likely functional relations between the mother-infant behaviors,
sequential analyses and conditional probabilities were conducted (Freeman et al., in press;
Lerman & Iwata, 1993). Partial-interval recording was used to score the occurrence of
mother and infant behaviors in a sequential order within continuous 10-s intervals. The
occurrence and sequence of behaviors was recorded on lap-top computers using a realtime data entry program. Different keys on the computer were assigned different targeted
behaviors or categories, and observers pressed the corresponding key as they viewed the
videotaped interactions. Behaviors that continued for more than 10-s were re-entered in
the following 10-s interval(s) in the same sequence. For instance, if the mother physically
prompted the child to pick up the toy and the child laughed, and these behaviors were
continuous for 30-s, they were entered in the same sequence (i.e., mother behavior, infant
behavior) for three consecutive intervals.
These data were analyzed by calculating conditional probabilities for antecedent
and consequent behaviors for the behaviors of each parent and infant, separately. First,
antecedents and consequences of targeted infant behaviors were determined. Second,
antecedents and consequences of targeted mother behaviors were determined. Conditional
probabilities were then calculated in the same way for each individual (mother and
infant).
Conditional probability calculations. The conditional probabilities were calculated
in two ways to provide two types of information about the antecedents and consequences.
Table 1 provides the formulas used to determine the probabilities. First, the intervals
containing the occurrence of the targeted behavior that either (a) followed an antecedent,
or (b) preceded a consequence, were divided by the total number of intervals scored with
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the targeted behavior (Lerman & Iwata, 1993). "The proportions [were] calculated by
determining the proportion of antecedents or consequences occurring either within the
same interval as the targeted behavior or in the adjacent interval" (Freeman et al., in
press). This yielded the proportion of all instances of the targeted behavior followed by a
particular antecedent or preceded by a particular consequence, to the total occurrences of
the targeted behavior. This equation is labeled as behavior-based.
Second, the intervals containing (a) an antecedent that preceded, or (b) a
consequence that followed, a targeted behavior were divided by the total intervals scored
with the antecedent, or consequence, respectively (Lerman & Iwata, 1993). "The
probabilities were calculated by determining the proportion of antecedents or
consequences occurring either within the same interval as the targeted behavior or in the
adjacent interval" (Freeman et al., in press). This calculation yielded the proportion of a
particular antecedent preceding a targeted behavior to the total occurrence of that
antecedent; and the proportion of a particular consequence following a targeted behavior
to the total occurrence of that consequence. This equation is labeled event-based.
If one were to conduct the behavior-based conditional probabilities only, it may
inaccurately reveal particular antecedents and consequences as controlling behavior. By
conducting the event-based probabilities, one can determine how often the antecedent or
consequence actually co-occurred with the targeted behavior. For example, the behaviorbased probability may indicate that the targeted behavior is preceded by a specific
antecedent 25% of the occurrences of the target behavior; but using the event-based
probability, it is found that the antecedent occurs before the targeted behavior 75% of the
time the antecedent occurs, and before other behaviors 25% of occurrences of the
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antecedent. Thus, what appeared to be a weak relation between the antecedent and
behavior with the behavior-based probability is clarified by the event-based probability
that shows that 75% of the time the antecedent occurs, the targeted behavior follows.
Without conducting both types of probabilities, functional relations may be inaccurately
determined. A clearer picture of what actually occurs in the naturalistic setting is
displayed by calculating the two types of conditional probabilities. By graphing the
probabilities, patterns of antecedents and consequences surrounding targeted behaviors
emerged, revealing probable functional relations.
Determining targeted behaviors and functions of behaviors. As described earlier,
the target behaviors of the children were individually defined (through the FAIF with the
mothers) and coded as the excess behavior. The target behavior for mothers was
determined by examining the graphed conditional probability data of the children’s
targeted behaviors. Primarily, the event-based consequence calculations of the children’s
behavior was used for two overlapping reasons, based on visual analysis of the data: (a)
the moms’ behavior was more strongly related to the occurrence of the children’s excess
behaviors in these calculations, rather than just being a high rate behavior that may or
may not be directly in consequence to the excess; and (b) the children’s excess behaviors
more likely served as the discriminative stimulus to the mothers’ responses (i.e., mothers’
behaviors are more selective to the excess behavior). This reasoning is based upon the
principle that antecedents do not maintain behavior--they only set the occasion for it--and
that the behavior-based calculations are more an indicator of the frequency of the
consequence behavior than indicative of the functional relation between the behavior and
the consequence.
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Several steps were followed to determine the function of the targeted behaviors by
examining the graphs of the conditional probability data: (a) as a general rule, the
behavior-based consequence graphs were examined as an indicator of overall occurrence
of particular consequences, while event-based consequence graphs showed more clearly
the relation between the occurrence of the target behavior and the consequences; (b) the
event-based consequence graph was examined first, and if one behavior had a mean
frequency of greater than 50% in the difficult condition, it was considered the function of
the target behavior; (c) if more than one behavior in the difficult situation (in the eventbased consequence graph) had a mean frequency greater than 50%, consequences in the
other conditions were examined in the same manner; (d) if the function was still unclear,
event-based antecedent graphs were examined with consequence graphs to determine
changes in probabilities or rates of behavior surrounding the targeted behavior; (e) if the
function was still unclear, the data were collapsed across all conditions, and the eventbased consequence graph was examined first (or in comparison to the behavior-based
consequence graph as described in step (a)), then antecedent graphs were examined as
described in step (d).
Categorizing functions of behavior. The primary investigator used these
guidelines to assign the Initiate versus Terminate descriptors for each targeted behavior
(two per dyad participant; one for child and one for mother). These designations occurred
after all videotaped data were coded and graphed, which was between 1 and 2-1/2 years
following the direct observations by the investigator. Also, no identifying information
was present on the graphs when the investigator examined them to determine function
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based on conditional probability data. That is, no indications of participant or child excess
behavior were present on the graphs.
The Initiate and Terminate descriptors were also used to simplify the assessed
functions of behaviors based on the other measures. The Initiate category included
functions labeled as attention and tangibles, which begin or continue an interaction with
the other person. The Terminate category included the escape function, which ends or
avoids an interaction with the other person. Some persons were identified as Both,
indicating that both Initiate and Terminate were the functions of their behaviors. Those
assessments that determined the function of a behavior to be sensory stimulation were not
categorized as either, and the data were not used. This is because sensory stimulation can
be viewed as either to obtain sensory input, or to escape sensory input, and requires
interpretation based on other data which were not gathered here. In two instances
(children 5 and 21), the MAS indicated the function of the child targeted excess behavior
to be sensory stimulation; no other measures indicated a sensory function. In four dyads,
the target behavior of the child did not occur throughout any of the sessions (children 6,
8, 11, and 21). Thus, no function labels for either mothers or children were rendered by
the conditional probability data for those four participant pairs. Also, two participants
(mothers 6 and 9) refused to complete the MAS, and thus these data were not included in
the analyses.
Comparison of Functional Analysis Methods
The results of the MAS, FAIF, and the conditional probabilities of the
observations were compared in terms of the identified function for each infant and parent
targeted behavior.
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Correlational Analyses
First, correlational analyses were conducted to determine relations between scores
on the PSI-SF, CIC, and BSID. The functions of mother and infant behaviors were
compared to the scores on the PSI-SF, CIC, and BSID. The relations between the mother
interaction categories (Initiate, Terminate, Both) and the scores on the PSI-SF, CIC, and
BSID were described, as were child interaction categories. Point-biserial correlations
were proposed to be calculated to determine the relations between the interaction
categories and scores. However, a disproportionate number of participants were in one
category, and due to unequal cell sizes the results were difficult to interpret because of
heterogeneity of variance (Howell, 1992). Thus, separate chi-square analyses were
conducted.
Results
Participants
Twenty-one pairs of mothers and infants participated in the study. One dyad (#13)
dropped out of the study due schedule conflicts after the first visit (thus, no video taping
occurred). The mean age of mothers was 29 years (SD = 6.3, range = 18-43), while the
mean child age was 26 months (SD = 11.2, range = 13-42). Mean child developmental
ages, in months (as assessed by either the HELP or BSID-II), were as follows: (a)
cognitive development = 24.8 months, SD = 12.7 (N = 19); (b) language development =
24.8, SD = 12.1 (N = 20); (c) motor development = 25.2, SD = 12.7 (N = 20); and (d)
social development = 23.7, SD = 13.7 (N = 14). Nine mothers reported having
problematic pregnancies and/or deliveries.
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Social supports and parenting stress. On the CIC, 11 mothers were rated as being
Non-Insular, that is, having good social supports, while five were rated as Borderline
Insular, and five as Insular (without adequate social supports). On the PSI, six mothers
indicated clinically significant stress, five of whom were mothers of children with
developmental delays and three of whom were thought to be Insular according to the CIC
(suggesting quite limited social supports). Four mothers reported scores so low they were
suspect, and likely invalid due to defensive responding. These were all mothers of
children without developmental delays. Tables 2 and 3 present additional demographic
information.
Differences in demographics between dyads with and without developmental
delays. Of the 21 children, 8 were diagnosed with developmental delays and receiving
developmental services. Univariate analyses of variance (ANOVAs) were conducted to
compare demographic information between participants with and without developmental
delays. Demographic variables (Table 4) served as dependent variables and
developmental delay (presence or absence) served as the between-subject variable. The
only significant difference found was that children with developmental delays had
significantly lower language developmental ages than those without developmental
delays, F(1, 19) = 4.5, p < .05.
Target behaviors for infants and mothers. The most frequent target behavior of the
children was defined as tantruming (i.e., crying, falling to the floor, flailing appendages),
in 10 of the 21 participants. Other target behaviors varied from food refusal, noncompliance, clinging to mother, and various forms of aggression. Difficult situations were
defined by the mothers and included putting toys away or coming indoors (ending play
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time), mother leaving or otherwise occupied (decreased attention from mom), diaper
changes, bed or nap time, and combing hair.
As described above, mothers’ targeted behaviors were identified through
examination of child behavior graphs. The most common target behavior of the mothers
was demand (8 mothers). Four mothers had no target behavior because their children did
not exhibit an excess behavior upon which to base the determination. One mother had
two equally probable target behaviors, while another had three. Table 5 contains specific
information regarding target behaviors, difficult situations, CIC and PSI scores, presence
of developmental delays, and participant ages for each dyad.
Agreement of Coders
Two graduate students in a program for the masters’ degree in clinical psychology
were trained to code the videotapes of mother-infant interactions to 80% or greater
reliability (effective percent of occurrence agreement) on each session coded. Each
student was the primary coder for approximately half the participants (one student had 10
and the other had 11 sets of tapes to code). Each student also acted as a secondary coder
for the other participants. That is, each coded four sessions (one of each type) for
participants who were not on their “primary” list. Thus, one-quarter of each participant’s
sessions were coded by two persons to compare and maintain inter-rater agreement.
Agreement was calculated on the number of agreements of occurrence of a code
within a 10-s period. Note that the reliability scores do not include agreement of codes
(behaviors) that did not occur. In many sessions, several codes were not used at all, and
the coders agreed that they did not occur. These agreements of non-occurrence were not
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included in the calculations to avoid potential misrepresentation (inflation) of reliability
data.
Overall percent of occurrence agreement was calculated for child codes and
mother codes (collapsed across all child codes and collapsed across all mother behavior
codes) within the types of conditions (Alone, Difficult, Eat, and Play). The overall mean
reliability of child codes in the Eat condition was 85% (SD = 8.0, range = 70-100), while
mean reliability of mother codes was 87% (SD = 6.8, range = 72-100). In the Alone
condition, the mean reliability of child codes was 90% (SD = 6.9, range = 78-100) and
mother codes was 89% (SD = 7.9, range = 73-100). The mean reliability within the
Difficult condition for child codes was 91% (SD = 8.6, range = 73-100) and for mother
codes was 90% (SD = 8.6, range = 75-100). For the Play condition, mean reliability of
child codes was 84% (SD = 6.4, range = 72-94) and mother codes was 87% (SD = 5.8,
range = 77-95). The reliability for individual codes ranged from 0-100. When 0
agreement occurred, the frequency of the code within the session was very low (e.g., one
occurrence within 10 minutes).
Effect of Conditions
A 4 (condition) x 13 (mother and child behavior codes) multivariate analysis of
variance (MANOVA) was conducted using frequency of behavior per minute as the
dependent variable. The MANOVA indicated a main effect of condition, F(3, 314) = 9.8,
p < .001. Further, significant differences among behavior codes occurred, F (12, 3768) =
160.8, p < .001. Finally, the behavior x condition interaction was significant, F(36, 3768)
= 9.3, p < .001. Thus, the differences among child and mother behaviors varied as a
function of the four conditions.
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Follow-up MANOVAs were conducted separately for child behaviors and mother
behaviors to determine whether condition x behavior code interaction occurred for both.
The interactions were significant in both analyses, as were main effects (p < .001). Thus,
the differences in both individuals’ behaviors was not the same in every condition,
suggesting that pre-determined conditions were effective in manipulating the behavior of
the dyads.
A planned univariate analysis of variance (ANOVA) was conducted to test
whether frequency of child excess behavior differed across conditions. The effect of
condition was significant, F(3, 314) = 8.7, p < .001. Follow-up Least Significant
Difference (LSD) tests, with p < .05, confirmed that child excess behavior was
significantly more frequent during the Difficult condition (M = .8) than Alone, Play, and
Eat (Ms = .3, .1, .1, respectively). No a priori hypotheses were made regarding the other
12 coded behaviors, thus no further univariate ANOVAs were conducted.
Results of Functional Analyses
Comparisons of measures of function of behavior. Several measures were used to
assess the functions of the child excess behaviors. Those included conditional
probabilities based on video-taped observational data, the FAIF, the MAS, and for nine
participants, the direct observation and clinical judgement of the investigator (who video
taped or was present to observe all sessions for those participants). For mother behavior,
the conditional probabilities were used on all participants’ video taped data, and for nine
mothers (corresponding with the nine children), the clinical judgement based upon direct
observation by the investigator. The judgement of functions identified through direct
observation occurred immediately after videotaping all sessions for each participant pair
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was completed. The functions based on the conditional probability data were determined
as described above. Sets of graphs for each individual participant are attached (Figures 143), as is the rationale for each determination (Appendix C).
Table 8 outlines the function categories for each participant pair for each measure
(Initiate, Terminate, or Both). Percent agreement between measures of functions of child
behaviors was calculated, using the conditional probability data as the standard. The
conditional probability data and the direct observations made by the investigator had
100% agreement for child behavior. Both the FAIF and MAS agreed with the conditional
probability data in 85% of cases. Poorer agreement occurred between direct observation
and the FAIF (78%) and the MAS (57%), as well as between the FAIF and MAS (65%).
Thus, we can conclude that conditional probability does not add information to the direct
observations of children for a clinician trained in functional assessment. However, the
agreement between direct observation and conditional probability data for mothers’
behaviors was only 29%. Thus, the conditional probability analyses did provide
additional useful information in examining mothers’ behaviors. Of course, this is based
upon the presumption that the conditional probability data are the most valid measure of
function.
According to the conditional probability analyses, 14 of 17 children engaged in
excess behavior to initiate interactions with their mothers. Only three had excess
behaviors maintained by terminating interactions with their mothers. Ten mothers
engaged in their targeted behaviors to terminate interactions with their children. This is
not surprising, as it was expected that mothers would respond to their children in order to
escape the children’s excess behaviors. However, seven mothers responded in ways to
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begin or maintain interactions with their children, even though the child was engaging in
the identified excess behavior. Either these mothers were unwittingly rewarding their
children’s excess behavior--suggesting they were ineffective in learning to respond
differently to their children--or that the excess behavior did not present itself as aversive
to the mothers (although they were asked to define a behavior that is problematic for
them).
Upon examining the mother-child combinations of Initiate and Terminate
descriptors, some interesting patterns were evident. In no dyad did Terminate-Terminate
occur (mother-child label). Among dyads with developmental delays, the frequency of the
remaining combinations were nearly equivalent. That is, two dyads were labeled as
Initiate-Terminate, three were Terminate-Initiate, and two were Initiate-Initiate (two were
not labeled due to no occurrence of child target behaviors). Among dyads without
developmental delays, a different pattern emerged. In only one case did Initiate-Terminate
occur, and in two Initiate-Initiate. Seven dyads were labeled as Terminate-Initiate. Again,
two dyads without developmental delays were not labeled due to no occurrence of the
child target behavior. This suggests that mothers of typically-developing infants are more
likely to try to end their interactions with their children when it becomes aversive, while
mothers of children with developmental disabilities are equally likely to maintain their
interactions with their infants when they engage in targeted problematic behaviors.
Previous research indicates that mothers of infants with delays are more likely than
mothers of typically-developing infants to overstimulate their children, and persist in
interactions when the infant may be trying to avoid or end the interaction (Clark & Seifer,
1985).
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Relations between functions of behavior and demographic variables. Separate chisquare analyses (n = 17, df = 1) were conducted to examine differences in function of
mother behaviors (as determined by conditional probability data) by different
demographic variables: (a) child developmental level, (b) marital status, (c) pregnancy
problems, (d) developmental services, and (e) health services. No significant differences
were revealed (p > .05). The same analyses were conducted to examine differences in
function of child behaviors based on demographic variables. No significant differences (p
> .05) were found in any of these analyses. Note that expected cell frequencies in all 2 x 2
tables were less that 5 in over 50% of cells resulting in low power to detect actual effects
(Howell, 1992). Consequently, Fisher’s Exact Test was also conducted; the same results
were obtained.
Univariate analyses were conducted to test for differences in PSI and CIC scores
between Initiators and Terminators (for both children and mothers). No significant
differences were found.
Relations among and between Rates of Behavior and Demographic Information
Relations among types of demographic information. Correlational analyses were
conducted to examine relations among demographic variables (Table 9). The number of
hours mothers reported having spent with their child the day before the interview (on the
CIC) was negatively correlated with the number of interactions they had with people
outside their homes. The quality ratings mothers gave to those interactions with others
outside their homes (1 = “bad,” 7 = “good”) was negatively correlated with total stress
scores on the PSI. Thus, mothers who spent more time with their children had fewer
interactions with others, and those interactions were rated as more positive when overall
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parenting stress was lower. Also, parenting stress was positively correlated with child
age; as children aged, so did mother reports of parenting stress.
Mean child developmental scores were interrelated (Table 9). Cognitive
developmental ages (in months) were correlated with language developmental ages,
motor developmental ages, social developmental ages, and actual child age. Language
developmental ages (in months) were also correlated with motor developmental ages,
social developmental ages, and actual child age. Motor developmental ages (in months)
were correlated with social developmental ages and actual child age. Thus, developmental
ages on all scales were correlated with one another and with actual child age.
Relations among mean rates of behaviors. Mean rates of behaviors for each dyad
(collapsed across condition and session; Tables 6 and 7) were correlated with one
another. For ease of interpretation, correlations among child behaviors, correlations
among mother behaviors, and correlations between child and mother behaviors are
presented in separate tables (Tables 10, 11, and 12, respectively).
Several mean rates of child behaviors (collapsed across conditions and sessions)
were related to the occurrence of one another. Mean rates of attention were correlated
with mean rates of giving tangibles, tangible removal, and compliance. Also, giving
tangibles was related to tangible removal. Mean rates of giving tangibles was correlated
with mean rates of occurrence of excess behaviors. Further, mean rates of demand were
related to compliance, and compliance to excess. For correlations among all mean rates of
child behaviors, see Table 10.
Mean rate of mother attention was related to mean rates of mother giving
tangibles, and giving demands. Giving tangibles was correlated with both tangible
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removal, and giving demands. Mean rates of tangible removal were also related to giving
demands. See Table 11 for correlations among all mean rates of mother behaviors.
Several significant correlations were found between mean rates of child behaviors
and mean rates of mother behaviors (both collapsed across conditions, sessions, and
participants). Child attention was related to mother attention, tangible, tangible removal,
and demand. The occurrence of child giving tangibles was correlated with mother giving
tangibles, tangible removal, and demand. Child tangible removal was related to the
occurrence of mother attention, mother giving tangibles, mother tangible removal, and
mother demand. As might be expected, the occurrence of child demand related to mother
compliance and child compliance to mother demand. Also, mother and child compliance
were positively correlated. Child excess behavior, like child attention, was related to
mother attention, tangible, tangible removal, and demand. Table 12 displays all
correlations between child behaviors and mother behaviors.
Relations between mean rates of behaviors and demographic variables. All child
behaviors, with the exception of giving attention, were related to at least one demographic
variable. Higher mean rates of child demand was predicted by child age, cognitive
developmental age, language developmental age, motor developmental age, and social
developmental age. Child compliance was related to cognitive developmental age, motor
developmental age, and social developmental age. Higher mean rates of child excess
behavior was predicted by lower developmental level, and higher PSI total parenting
stress scores. Child appropriate behavior was correlated with mother age. Higher mean
rates of child giving tangibles was related to lower mother age, while higher rates of child
tangible removal was related to lower child age. Child tangible removal was also related
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to the number of interactions their mothers had outside the family (as reported on the
CIC). See Table 13 for all correlations between child behaviors and demographic
variables.
Only mother giving tangible and compliance were related to demographic
variables. Lower child age predicted higher mean rates of mother giving tangibles. Higher
rates of mother compliance was related to several child demographic variables: (a) child
age; (b) cognitive developmental age; (c) language developmental age; (d) motor
developmental age; and (e) social developmental age. These relations are not surprising
given the positive correlation between child age and developmental ages with child
demands. It appears that when children age, both chronologically and developmentally,
they tend to present more demands and mothers respond with more compliance. See
Table 14 for all correlations between mother behaviors and demographic variables.
Relations between Rates of Behavior and Functions of Behavior
Univariate analyses were conducted to test for differences in mean rates of
behaviors between Initiators and Terminators. Two behaviors differed between Initiators
and Terminators. Mothers who were Initiators displayed significantly higher rates of
compliance than mothers who were Terminators, F(1, 15) = 15.07, p = .001. Children
who were Initiators displayed significantly higher rates of demand than children who
were Terminators, F(1, 15) = 11.91, p = .004.
Case Examples
Four participant dyads were chosen as examples to present in-depth single-subject
analyses and describe results. The four dyads were chosen based upon whether the
primary investigator conducted the video taping sessions and the rate of the child target
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behaviors. That is, two dyads the primary investigator videotaped will be presented and
two that she did not will be presented. Of those, the ones with the highest and lowest
frequency (greater than 0) of child target behaviors with complete data sets were chosen.
Thus, results from dyads 4, 7, 19, and 21 are presented here.
Dyad 4
Child participant 4, “BC,” was a 36-month-old male who was receiving Early
Intervention services and had been since age 18 months. BC was being evaluated for
eligibility for the special education preschool program at the time of this study.
Evaluations indicated that BC was delayed approximately one year in his fine motor,
cognitive, communication, and social-emotional development. His gross motor skills
were developmentally appropriate, but there were concerns over his motor planning
abilities. Also of note was that BC was severely under-weight. His mother, Ms. C,
reported that BC ate often during the days, but remained thin; she also reported that his
pediatricians were not concerned with his nutrition or growth. BC was born 3 months
premature and was in the Neonatal Intensive Care Unit for 4 months. Ms. C had toxemia
and high blood pressure during pregnancy. Despite his early health problems, BC had no
chronic medical conditions.
Ms. C was a 20-year-old married woman who worked part-time. Ms. C also had a
2- month-old son, and the family lived with Mr. C’s parents. Mr. C had a history of
physically abusing Ms. C and for a portion of the course of participation they were
separated, with Mr. C living elsewhere. Ms. C described her relationship with BC as
“average” while BC’s relationship with his father was described as very good. BC was
more compliant with his father and grandmother than Ms. C. Ms. C believed this was
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because she was more firm with BC and BC preferred the leniency of the other adults in
the home. BC’s relationship with his brother was reportedly poor due to BC displaying
jealousy when the baby received attention.
Ms. C completed the CIC, and indicated that she had had interactions with five
persons outside her home in the previous 24 hours. She rated her interactions with others
as an average of “5” on a scale from 1 to 7, with 1 being “bad” and 7 being “good.” Given
her responses on the CIC, Ms. C was classified as borderline insular, suggesting just
adequate social supports from her extended family. She received adequate support from
helping agencies regarding BC’s care; however, she did not have a large social support
system outside her family. Also, she reported strained relationships among her family
members and high levels of stress related to living with her husband’s parents.
Ms. C’s responses on the PSI-SF suggested she was experiencing a high level of
parenting stress and distress regarding her functioning in the parental role. She also
perceived her child as possessing many disruptive behavioral characteristics, to the degree
that disruptive behavior disorders needed to be ruled out. Also, Ms. C reported distress
regarding the quality of the parent-child interactions. Ms. C likely felt alienated from her
child and may have felt some degree of rejection or abuse by BC’s behavior.
Ms. C completed the revised version of the FAIF to define BC’s target excess
behavior and describe her perceptions regarding antecedents and consequences. Ms. C
reported that BC exhibited “tantrums” since he was approximately 18 months old. At the
time of participation, BC tantrummed (i.e., screamed, cussed, fell to the ground, kicked
and hit others, and less frequently hit and bit himself) between seven and eight times per
day, each episode varying in duration from 5 to 15 minutes. Ms. C identified several
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situations in which BC would tantrum: (a) when a desired event was interrupted (e.g.,
playing outside, being at a party); (b) when he was told to take a nap, or go to sleep at
night; (c) when asked to complete a difficult/non-preferred task; or (d) when told “no.”
Ms. C reported that when BC tantrummed, she usually let him “have his way” (e.g., get
out of bed, not complete a task, etc.) almost immediately. In the past, she had tried to
physically hold BC down and had used time-out, but these strategies usually increased the
intensity of his behaviors. Ms. C had also rewarded BC for more appropriate behavior;
this helped to slightly decrease the tantrums. This information together suggested that the
function of BC’s excess behavior was two-fold: to escape requests he did not want to
perform, and to be allowed to engage in activities of his choice or obtain attention from
caregivers (Both).
Responses on the MAS indicated that Ms. C perceived the function of BC’s
tantrums to be access to tangible items, attention, and escape (Both). She rated sensory
stimulation as the least likely function.
Ms. C identified the Difficult situation as putting BC down for a nap. Videotaping
the dyad occurred over 15 days. After completing the taping and observing the dyad in
their home, the investigator determined, through clinical judgement, the functions of both
child excess and mother response behaviors. It was hypothesized that the child engaged in
tantrumming to gain attention from the mother, to obtain opportunities to engage in
preferred activities, and to escape demands he did not want to complete (Both). This was
consistent with results of both the FAIF and MAS. The mother’s behavior was
hypothesized to function to escape his tantrums (or end the tantrums and her interactions
with him as quickly as possible; Terminate).

50

Figures 7 and 8 present the results of the conditional probability analyses. The
graphs of mother behavior in response to the child’s excess suggest that BC tantrummed
to increase tangible removal and only slightly decrease demands (Terminate). It was
expected by the investigator that there would be a greater decrease in demands, along
with an increase in attention and tangible delivery. Perhaps the tangible removal by the
mother was perceived as a decrease in demand by BC. The graphs of the child’s
responses to the mothers targeted behavior (tangible removal) suggest that her behavior
functioned to maintain the occurrence of the child’s attention and excess behavior
(Initiate). The child’s attention and excess behaviors were high rate, and although the
mother’s target behavior was reliably followed by these child behaviors, so were several
other of mother’s behaviors. The data are somewhat unclear, and suggest that the relation
between the mother’s target behavior and the child’s responses was not very strong.
The conditional probability analyses provide information regarding the function of
the mother’s behavior contradictory to that determined from simple direct observation.
For the function of the child’s behavior, three measures (MAS, FAIF, direct observation)
agreed upon both obtaining attention and tangibles/activities, and escape from demands.
However, the conditional probability data only suggested escape from demands, and not
very clearly. Thus, the validity of the conditional probability data in this case is suspect.
This could have resulted from the child’s behavior during videotaping; BC never
appeared to habituate to the presence of the camera (e.g., often smiling at and giggling in
front of the camera). BC’s unnatural behavior during taping may have affected his
mother’s behavior, as well, and this could explain the differences in perceived functions
of her behavior between direct observation and conditional probability data. When the
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camera was turned off and placed on the floor, BC’s behavior changed and appeared to be
more natural (i.e., he did not respond to the presence of the investigator). The investigator
was able to less obtrusively observe the dyad in such a manner during each visit. Thus,
for this dyad, the MAS may have been the most efficient measure of function of child
behavior, and direct observation may have been the more valid for mother behavior.
Dyad 7
Child participant 7, “DF,” was a 20-month-old male who had been receiving
(since birth) follow-up services from the Neonatal High Risk Clinic at Ruby Memorial
Hospital in Morgantown, WV. DF “graduated” from the clinic during his participation in
this study. DF was born at 33 weeks gestation and spent one month after birth in the
Neonatal Intensive Care Unit. He had no chronic illnesses or conditions, and at the time
of participation was developmentally at age-level. His mother, Ms. F, was a 21-year-old
single woman who worked full time and lived alone with DF. DF’s father was minimally
involved with him, only visiting once every few months, and had a history of illicit
behavior. Ms. F described her relationship with DF as excellent.
Ms. F completed the CIC, and indicated that she had interactions with nine
persons outside her home in the previous 24 hours. She rated her interactions with others
as an average of “6” on a scale from 1 to 7, with 1 being “bad” and 7 being “good.” Ms. F
had spent 15 waking hours of the previous 48 hours with DF. Given her responses on the
CIC, she was classified as non-insular, suggesting moderate social supports from her
extended family. Ms. F’s parents provided child care when DF was not at preschool and
Ms. F was working. However, Ms. F reported that she had very little time to herself and
very little free time with DF because of her busy work schedule.
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Ms. F’s responses on the PSI-SF suggested she was experiencing a high level of
parenting stress and distress regarding her functioning in the parental role. She also
perceived her child as possessing many disruptive behavioral characteristics, but reported
the quality of the parent-child interactions to be within normal limits.
Ms. F completed the revised version of the FAIF to define DF’s target excess
behavior and describe her perceptions regarding antecedents and consequences. Ms. F
reported that DF exhibited “tantrums” since he was approximately 8 months old. At the
time of participation, DF tantrummed (i.e., cried, screamed, fell to the ground, kicked,
hit) between one and four times per day, each episode varying in duration from a few to
20 minutes. Ms. F identified several situations in which DF would tantrum: (a) when a
desired event was interrupted (e.g., playing outside), (b) when his mother was on the
phone or otherwise unable to give him attention, or (c) when he became frustrated (e.g.,
couldn’t complete a task he voluntarily was trying to accomplish). Ms. F reported that
when DF tantrummed, she usually attempted to ignore him, but would eventually give
him attention by picking him up, talking to him and distracting him. In the past, she had
tried to ignore DF’s tantrumming altogether and had used time-out, but these strategies
reportedly increased the intensity of DF’s behavior. Ms. F also reported using redirection,
such as giving him preferred food and toys or letting him talk on the phone; this helped to
slightly decrease the tantrumming. This information together suggested that the function
of DF’s excess behavior was to gain attention (Initiate).
Responses on the MAS indicated that Ms. F perceived the function of DF’s
tantrums primarily to be access to tangible items (Initiate). She rated sensory stimulation
as the second most likely function, with escape and attention a distant third and fourth
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consideration. This suggests that Ms. F did not perceive her own behavior as being a
factor in stimulating or maintaining DF’s behavior.
Ms. F identified the Difficult situation as asking DF to come indoors after playing
outside. Videotaping the dyad occurred over 49 days. This long assessment period was
due to Ms. F’s busy work schedule and several cancellations by her. After completing the
taping, the investigator determined, through clinical judgement, the functions of both
child excess and mother response behaviors. It was hypothesized that the child engaged in
tantrumming to gain attention from the mother (Initiate), while the mother responded to
the child in order to escape his tantrums (or end the tantrums and her interactions with
him as quickly as possible; Terminate).
Figures 12 and 13 present the results of the conditional probability analyses. The graphs
of mother behavior in response to the child’s excess suggest that DF tantrummed to
maintain demands and attention from the mother (Initiate). There was a rich schedule of
reinforcement evidenced by a consistent rate of mother’s behavior both as antecedents
and consequences (i.e., mother’s behavior did not change as a result of child behavior).
The graphs of the child’s responses to the mother’s targeted behaviors (demands and
attention) suggest that her behavior functioned to maintain the occurrence of the child’s
excess behavior, attention, tangible delivery, and tangible removal (Initiate). As with the
graphs of mother’s responses to the child, the child behavior does not appear to change as
a result of mother’s behavior. This provides information regarding the function of the
mother’s behavior contradictory to that gleaned from simple direct observation. Although
all four measures of function of child behavior agreed with regard to the “macro” label
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(i.e., Initiate), the results of the MAS suggested a slightly different function (access to
tangibles rather than attention).
Given the conditional probability results, it almost appears as though each
individual engages in a consistent rate of behavior regardless of interruption with target
behaviors; that is, antecedents and consequences did not change in rate in response to
target behaviors. This could be explained in several ways. Perhaps Ms. F was simply nonresponsive to her child’s excess behaviors, possibly due to a lack of knowing how else to
respond to him, or a depressed affect and lack of energy to try anything else (i.e., learned
helplessness). Knowing this information prior to intervention design would certainly
allow the clinician to build in otherwise overlooked components to help ensure
implementation by the mother. Ms. F may serve as an example of someone with whom
more traditional, or package-type interventions would be unsuccessful without first
addressing her needs.
Dyad 19
Child participant 19, “TL,” was a 14-month-old male. He had no chronic illnesses
or conditions, and at the time of participation was developmentally at age-level. His
mother, Ms. L, was a 36-year-old married woman with a 4-year-old daughter. Ms. L
reported good relationships between herself and TL, as well as between TL and his father
and sister.
Ms. L completed the CIC, and indicated that she had had interactions with 11
persons outside her home in the previous 24 hours. She rated her interactions with others
as an average of “6.5” on a scale from 1 to 7, with 1 being “bad” and 7 being “good.” Ms.
L had spent 15.5 waking hours of the past 48 hours with TL. Given her responses on the
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CIC, she was classified as non-insular, suggesting good social supports. Ms. L was a
clinical psychologist and provided out-patient therapy part-time. She and her husband
reportedly divided childcare equally between them, arranging their work schedules so that
neither child attended day care.
Ms. L’s responses on the PSI-SF were suspect, because all subscale scores were at
or below the 25th percentile. She appeared to be minimizing or denying the normal
stresses associated with parenting, compared to the normative sample. However, it is
possible that because of her training and experience in child psychology, she did not
perceive her role in parenting as stressful as other typical parents might.
Ms. L completed the revised FAIF to define TL’s targeted excess behavior and
describe her perceptions regarding antecedents and consequences. Ms. L reported that TL
refused diaper changes. At the time of participation, TL refused diaper changes (i.e.,
began by smiling and laughing, then rolled away, crawled away, screamed, flipped over,
put hands on genitals) four to five times per day, each episode lasting about 10 minutes.
Ms. L stated that this behavior was quite intense; TL would sweat and become red during
these episodes. Ms. L stated that TL’s refusals were less likely when he was in very new
and interesting places with novel stimuli to distract him, and when his father became
stern with him during diaper changes. Ms. L reported several strategies that would
improve the likelihood that the difficult situation would occur smoothly: using
distraction, singing or playing music, offering him a special doll or book, changing the
diaper quickly, and trying to accommodate his current ongoing activity. She also
identified several strategies that would worsen the situation: insist on stillness and no
activity during the change, angry face or demeanor, using cloth diapers, and putting on
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complicated clothes (i.e., those that take longer to put on). In the past, she tried several
other strategies, as well, that resulted in increased refusal, including putting TL’s arms in
his sleeves and holding him down. Ms. L expressed that she believed that TL engaged in
the refusal because he thinks it is funny to resist (because he smiles and laughs in the
beginning), but becomes sad when parents are stern, and then desires attention and
reassurance. This information together suggested that the function of TL’s excess
behavior was to gain or maintain attention, or interaction (Initiate).
Responses on the MAS indicated that Ms. L perceived the function of TL’s diaper
change refusal primarily to be access to tangible items (Initiate). She rated escape as the
second most likely function, with sensory stimulation and attention a distant third and
fourth consideration.
Ms. L identified the Difficult situation as changing diapers. Videotaping the dyad
occurred over 17 days. Because the research assistant who videotaped the dyad was not
trained in functional analysis, he did not hypothesize the functions of behaviors based on
direct observation.
Figures 36 and 37 present the results of the conditional probability analyses. The
graphs of mother behavior in response to the child’s excess suggest that TL refused diaper
changes to maintain his mother’s compliance with his demands, and secondarily (or
possibly as part of her compliance), mother’s providing access to tangibles (Initiate). The
graphs of the child’s responses to the mother’s primary targeted behavior (compliance)
suggests that Ms. L’s behavior functioned to decrease TL’s demands (Terminate). Thus, it
appears that TL engaged in a relatively high rate of demands during the Difficult
condition, along with his targeted excess behavior. This information could be useful in
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intervention design, suggesting that although Ms. L attends to and targets her child’s
refusal, it may be just as important to focus on addressing TL’s demands during diaper
changes to help Ms. L alleviate this situation. In this dyad, all three measures of child
function agreed. However, the function of the mother’s behavior would not have been
postulated without at least direct observation, and possibly the conditional probability
analyses.
Dyad 22
Child participant 22, “ND,” was a 31-month-old male. He had no chronic illnesses
or conditions, and at the time of participation was developmentally at age-level. His
mother, Ms. D, reported that delivery of ND was difficult, and that the umbilical cord was
wrapped around ND’s neck. However, his APGAR scores were 8 and 9, and he required
no follow-up treatment. ND began toilet training at 18 months, but shortly thereafter, his
skills (or demonstration of skills) reverted. At the time of participation, ND was not toilet
trained. ND began using sign language at age 8 months, and verbal language at 9 months.
No family member is hearing impaired, but Ms. D has taught and used sign with ND his
entire life. He was still quite fluent with sign language at participation. Ms. D was a 31year-old married woman. Ms. D reported good relationships between herself and ND, as
well as between ND and his father. Mr. and Ms. D worked at a family-oriented business
in which six adults would take turns throughout each day providing day care to their
children at work. Thus, ND accompanied his parents to work and was cared for by each
of them during some portion of each day.
Ms. D completed the CIC, and indicated that she had had interactions with eight
persons outside her home in the previous 24 hours. She rated her interactions with others
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as an average of “5” on a scale from 1 to 7, with 1 being “bad” and 7 being “good.” Ms.
D had spent 19 waking hours of the past 48 hours with ND. Given her responses on the
CIC, she was classified as non-insular, suggesting good social supports.
Ms. D’s responses on the PSI-SF suggested that she was experiencing a normal
degree of parenting stress and that ND largely met her expectations in their interactions.
Further, the responses indicated that Ms. D did not perceive ND’s behavior as excessively
disruptive or destructive to the parent-child relationship.
Ms. D completed the revised FAIF to define ND’s targeted excess behavior and
describe her perceptions regarding antecedents and consequences. Ms. D reported that
ND refused to eat. At the time of participation, ND would be working puzzles when
requested to take a break and eat, and he would say “no” and continue to work his puzzles
instead of eating (prior to participation, other play activities would interfere with eating).
Ms. D stated that in the past, when she insisted he stop playing and eat, ND would
tantrum. However, she did not identify tantrumming as a problem, because he had not
done so in approximately six months (because she did not insist on him stopping playing
during meals). ND’s refusal to eat occurred two or three times daily (usually lunch,
dinner, snacks) and extended mealtimes to up to one hour in length. Ms. D reported that
distracting ND with other activities that took less space on a table than puzzles would
sometimes lead to better compliance with eating. She presumed that being firm, loud, or
insistent with ND to eat would worsen the situation, although she stated she had not done
these things. This information suggested that the function of ND’s targeted excess
behavior was escape or avoid demands to eat (Terminate; or conversely, to maintain
access to preferred activities).
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Responses on the MAS indicated that Ms. D perceived the function of ND’s
refusals to eat primarily to be sensory stimulation. She rated escape as the second most
likely function, with attention and access to tangibles as third and fourth considerations.
Not surprisingly, Ms. D identified the Difficult condition as meal times. Eating
was already one condition to be taped, but because of the typical length of meals for ND,
two segments per visit were taped. Videotaping the dyad occurred over 10 days. Because
the research assistant who videotaped the dyad was not trained in functional analysis, he
did not hypothesize the functions of behaviors based on direct observation.
Figures 41, 42, and 43 present the results of the conditional probability analyses.
The graphs of mother behavior in response to the child’s excess behavior suggest that ND
refused to eat to maintain his mother’s attention and demand (Initiate). The graphs of the
child’s responses to the mother’s demands and attention (both targeted behaviors)
suggests that her behavior functioned to maintain all of ND’s ongoing behavior (Initiate).
This was difficult to determine by examining the graphs based on conditions, therefore,
the data were collapsed across conditions and graphed.
In this dyad, all three measures of child function disagreed. This example
demonstrates that in some cases, such in-depth analysis is simply unnecessary and even
complicates the results. The conceptualization of the problem was quite simple: ND did
not want to stop playing to eat; he simply was not motivated by food to stop an interesting
activity, and his mother did not make it difficult for him to continue with his desires;
thus, either the mother would be taught to set limits with ND and structure his mealtimes
(if she were motivated to change his behavior), or let the dyad continue in their current
pattern that they both appeared to be comfortable with. By conducting several analyses,
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the understanding of this problem became unclear. In this situation, I could not even
recommend the use of the structured interview, as many of the questions were
inappropriate to the situation and difficult to answer. The same was true of the MAS. It is
likely that a general clinical interview and one instance of direct observation during a
mealtime would have provided clear information regarding the function of the child’s
behavior. Further, it was clear in Ms. D’s behavioral responses to her child that she did
not really perceive ND’s playing during meals as a problem. Thus, no resultant
interventions would likely be effective because the mother was not motivated to change
anything.
Discussion
Purposes and Hypotheses
Let us return to the purposes and hypotheses proposed in this study, and discuss
outcomes. The first hypothesis asked: Was it easier, or more difficult, to determine the
functions of infant behavior than adult behavior? The question was posed because it
could conceivably be more difficult to determine the function of infants’ behavior due to
their smaller repertoire of behavior. That is, because infants engage in fewer behaviors
overall, they may use those few behaviors for multiple functions. It is also conceivable
that this limited repertoire would make for simpler analyses.
It became clear through the course of this study that it is far easier to determine
the functions of infant behavior than adult behavior. First, there were several measures of
function of infant behavior, some of which relied on verbal reports of mothers, who
continuously observe their children. This, in itself, provides several types of data upon
which to make a determination of function. Second, the majority of infant behavior is
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observable, and theoretically, less likely to be rule-governed. That is, infant behavior is
less likely to be in response to past events (i.e., memories or rules learned in the past), and
more likely to be a reaction to the immediate environment. Thus, functions of infant
behavior are more clearly related to the interaction with the mother at present. To the
contrary, the functions of mother behaviors were much less clear in relation to immediate
infant behavior. It can be presumed that at least some of mothers’ behaviors could have
been rule-governed, and based on past experience or expectations, rather than in response
to immediate environmental stimuli.
Hypothesis 2 asked: Is infant behavior stable enough over time to determine the
function and render the results useful? The answer, again clearly, is yes. Even for those
dyads who were taped over longer periods of time (e.g., 41 days), the infant behavior
persisted and remained a perceived difficulty to the mothers.
Hypothesis 3 asked: What is the feasibility of determining the function of two
persons’ behavior simultaneously? The answer to this question is multifaceted and
contradictory at times. In part, it was quite difficult because in determining the function of
two persons’ behaviors, the coding of behavior becomes more complicated. First, it was
more time consuming because the coders needed to code each segment of videotape twice
due to performing real-time analyses. The speed of reciprocal interaction was so fast in
some instances that, in order to accurately capture the behaviors of each participant, they
had to be coded separately. Coding a tape twice, in itself, led to further difficulty in
achieving agreement between coders. Because coders had already viewed the tapes when
the second individual’s behavior was coded, they tended to anticipate the behavior to be
coded. When this occurred, the coders often struck a code-key in advance or simultaneous
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with occurrence instead of the typical one or more second lag when coders decide which
key to code. When one coder did this, and the other did not, agreement between the
coders decreased (as time of occurrence was used in determining reliability).
Further, computing the conditional probabilities for both persons was extensively
time consuming. This is quite important with regard to feasibility in practical application
and timely use. Also, as alluded to above, it was difficult in many cases to decipher the
function of the mother behavior, perhaps due to the increased likelihood of cognitive
behavior on the part of the adults. However, again, this does not directly reflect on the
difficulty of completing functional analyses of two individuals simultaneously, but does
reflect on the difficulty of completing functional analyses on adult behavior in
unstructured settings.
To the contrary, it could also be said that it was fairly easy to determine the
function of two persons’ behavior simultaneously because it did not create any further
time or work for the investigator in the data collection phase.
Hypothesis 4 asked: How did the three methods of functional assessment
compare? The results indicated that in assessing the function of child behavior, direct
observation was in agreement with results from conducting conditional probabilities. The
structured interview and the questionnaire had acceptable rates of agreement with the
conditional probability technique. It is likely that the act of conducting the structured
interview helped to increase the accuracy of the direct observations. Thus, it can be
recommended that completion of a questionnaire or structured interview, or doing so in
combination with repeated direct observations, can be conducted in lieu of completing the
coding of videotaped interactions and conditional probability analyses of that data. This is
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suggested for the savings in time and effort, particularly in practical application. Further,
the determination of function based upon the conditional probability data was quite
difficult. It took several days to interpret the graphs, and intense concentration and
involvement in the data was required.
Hypothesis 5 asked: What are the relations among measures of stress and child
development to patterns of mother-infant interactions? Did higher levels of stress
correspond to the presence of child developmental delay, fewer social supports, and
increased occurrence of child excess behavior? Did the presence of child developmental
delay, fewer social supports, and increased occurrence of child excess behavior also
correspond with an increased occurrence of mothers terminating interactions with their
children? Given this information, can any one package intervention be suggested?
In response to the first question, higher child age related to higher parental stress.
This is not surprising, given that children engage in more behavior and require more
energy to supervise as they age (at least through toddlerhood). Another interesting finding
is that higher rates of child demand corresponded with higher developmental level. This
result is somewhat counter-intuitive, in that one might expect children of lower
developmental level, who are presumably less able to obtain desired things for
themselves, would make more demands of their mothers. Perhaps as children develop,
they also develop a better ability to identify their desires and demand them.
In response to the second question, higher parenting stress scores did indeed relate
to higher rates of child excess behavior and poorer ratings by the mothers of the quality of
their interactions with others. However, there was no correspondence between parenting
stress and child developmental level.

64

In response to the third question, there were no significant differences between
dyads with and without delays with regard to the functions of their behaviors.
In response to the last question, it was clear that the differences across dyads, in
terms of relations between stressors and child delay to patterns of interactions was so
variable that package interventions likely would have limited success. As stated above, no
dyads were found to include individuals who both attempted to terminate interactions
with one another. Among dyads with developmental delays, nearly equal numbers of
dyads interacted in the three other pattern types (i.e., Initiate-Terminate, TerminateInitiate, Initiate-Initiate). Thus, any one intervention package based on function of
behavior would be effective for only approximately one-third of participants with
developmental delays. Because of the variation between dyads with developmental
delays, no common intervention could be suggested. However, among those without
developmental delays, the majority fell into the Terminate-Initiate category (mother-child,
respectively). Therefore, a single intervention package may be suggested. If this sample
was indeed representative of the typical population, the intervention package may be
effective for up to 70% of dyads without developmental delays in the general population.
An example of such a package would include teaching the mothers to (a) observe their
infants’ requesting behaviors more often and to respond more quickly; and in situations
when that is not possible to, (b) respond by giving the desired item or attention in the
presence of typical “cue” behaviors that suggest the child may be becoming agitated (but
occur before the targeted challenging behavior, such as tantrums). Such a package would
likely increase instances of the mothers responding to their infants in the “requested”
manner more often, and thus, decrease the occurrence of the infants’ challenging
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behaviors (by meeting the function of the appropriate behavior). In turn, the mothers’
desires for avoiding (or escaping) the infants’ challenging behavior would be rewarded.
Bridging the Developmental and Behavioral Psychology Literatures
In the developmental psychology literature, mother-infant interactions have been
examined and described in many ways. Several of the developmental psychology
concepts used to describe these interactions can be discussed in functional terms. That is,
although the language between the developmental and behavioral psychology literatures
differs, the findings can be conceptualized similarly.
Developmental psychologists have used the concepts of synchrony, responsivity,
and interactional match to describe the continuous, contingent interactions between
mothers and their infants (e.g., Bakeman & Brown, 1977; Booth et al., 1984; Field et al.,
1990). In the developmental literature, synchrony is the word used to describe the overall
flow of interaction, and the matching of levels of activity and attentiveness between
partners. To describe this in behavioral terms, synchrony is a pattern of interaction in
which each partner responds to the other contingently where one person’s behavior is not
only a consequence to the other’s behavior, but also serves as an antecedent to the next
behavior in the interaction. In the developmental literature, synchrony also has a
normative component. It describes interactions in which both partners respond in such a
manner to meet the other person’s needs and desires (i.e., functions), thus rendering a
mutually rewarding interaction.
In the developmental literature, responsivity is intertwined with synchrony and is
used to describe a mother’s “appropriate” contingent responding to her infant’s
behavioral “cues.” Thus, mothers who are described as responsive are those who respond
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to their infants in a manner that meets the needs and desires of the child. Responsivity is
described as a mother’s keen observation of and appropriate responding to her infant’s
behavior, and implies some interpretation by the mother in determining her most
appropriate response to her child. Closely related to this is interactional match, which
describes dyads in which both partners tend to have the same “desires” within the
interaction and behave in similar ways (e.g., attending versus not attending). In behavioral
terminology, the behavior of each partner meets the function of the other partner’s
behavior. Thus, the two likely have the same function of behavior with regard to Initiate
or Terminate.
In the present study, it could be postulated that the mothers whose children
engaged in fewer instances of excess behavior were more responsive. That is, because
those mothers appeared to understand their children through interpretation of the child’s
behavior, they responded in such a manner as to avoid or end the occurrence of excess
behaviors. Or, in behavioral terms, the function of the mothers consequent behaviors was
to decrease the child’s excess behavior; this was effective because the mothers responded
in such a way to meet the desires and needs of the children. Interactional match would be
said to occur if the mother’s behavior evoked in the child behaviors that also met her
desires and needs. Follow-up analyses to examine this were attempted which resulted in
no effects of excess behavior on patterns of interactions (i.e., function matches between
mother and infant). However, the null hypothesis cannot be accepted with confidence due
to small sample size, unequal cell sizes, and heterogeneity of variance. Thus, future
research specifically designed to examine this hypothesis is needed to tie functional
match to interactional match as described in the developmental literature.
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One aspect of mother-infant interactions that often is not focused upon at the
individual level in the developmental literature is the role of the infant behavior. Mother
behavior is studied closely and described as qualitatively better or worse (responsivity),
and the overall interaction is described in terms of flow, or mutual responsiveness
(synchrony), but the infant’s role is examined less closely. Mothers are thought to be able
to understand and interpret the behavior of their children and this influences her
responding (in behavioral terms, this is described as rule-governed behavior without the
“influence” of covert behavior). However, because infants are not thought to have those
same abilities, their roles in the interaction are not given the same scrutiny, and thus,
mothers are more often responsible to “respond appropriately to their children.” In a
traditional behavioral interpretation of mother-infant interactions, infants’ cognitive
abilities are less important in understanding the interaction, and mother and infant are
considered equal partners in controlling the interactions through their overt responses to
mothers’ overt behaviors. However, as suggested by the results of this study, determining
the functions of mothers’ behaviors through examining immediate contingencies
provided by the infants is quite difficult. That is, it is quite likely that not only mothers’
rule-governed behavior, but also other competing contingencies in the environment, as
well as setting events, control the mothers’ behavior. Clearly, these other factors are not
captured through examining only the infants’ behavior in relation to the mothers’.
Assessment of several variables is likely necessary to gain an accurate hypothesis
regarding the functions of adults’ behavior (and even highly verbal children, such as
adolescents). Attempting to understand the “whys” of mothers’ behaviors will add to the
development of interventions that may be more likely to be maintained and generalized.
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Future Directions
The current study produced questions, and thus, suggests further research
directions in which to proceed. It is necessary to determine if the interventions that result
from these types of conditional probability analyses are effective, and whether
incorporating the function of mother behaviors into intervention affects effectiveness.
This would be best investigated using a small sample, single-subject design with a
clinical population. Not only would the investigator be more likely to observe the targeted
excess behaviors by using a strictly clinical sample, but assessment and intervention
design and implementation would be more expedient with a smaller sample.
If results from such studies indicate that knowing the function of parent behaviors
indeed increases efficacy of treatments, efforts in developing more user-friendly and
efficient methods of assessment would be needed. And if the results indicate that
knowing the function of parent behaviors does not increase effectiveness of interventions,
the null hypothesis must not be accepted. Rather, other measures of function of adult
behavior that investigate other environmental contingencies, setting events, and rulegoverned behavior, need to be developed and used in devising interventions. It is likely
that incorporating information regarding these other variables could influence
intervention efficacy.
Conclusions
Determining the functions of behavior through unstructured observations and
conditional probability analyses was inefficient and difficult. However, determinations of
function of infant behavior through conditional probabilities were in agreement with
functions determined through unplanned direct observations in all cases, and were in
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agreement with the FAIF and MAS in the majority (85%) of cases. No one package-type
intervention based upon presumed functions of challenging behavior would be effective
for the infants with delays, but may be for the typically-developing population. Thus,
idiographically determined functional assessments and interventions are likely the best
practice in working with dyads with an infant with developmental delays. The use of
direct observation in combination with the FAIF rather than conditional probability
analyses in determining functions of behavior and designing interventions is
recommended. Again, the effect of occurrence of child problem behavior on increased
stress and less social support for the parent was demonstrated, which lends support to the
importance of including mothers in assessment and resulting interventions. Further
research is needed to investigate the effect of determining the functions of mother
behavior on intervention efficacy. Also, there is a need for more efficient, and potentially
more accurate, methods to determine the functions of mother behavior.
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Footnote
1

To simplify terminology, for the remainder of this manuscript the term "infant" will

refer to children between the ages of birth and three years old and may be used
interchangeably with the term "toddler." Also, the term "delay" will refer to
developmental delays of known and unknown etiologies, mental retardation, prematurity
and low birth weight, and medical conditions known to cause developmental delays, such
as cerebral palsy, spina bifida, etc.
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Table 1
Conditional Probability Formulas for the Descriptive Analyses*
________________________________________________________________________
Antecedents:
(a)

Behavior-based equation:
Intervals containing the targeted behavior that followed an antecedent
Intervals scored with the targeted behavior

(b)

Event-based equation:
Interval containing an antecedent that preceded the targeted behavior
Intervals scored with the antecedent

Consequences:
(a)

Behavior-based equation:
Intervals containing the targeted behavior that preceded a consequence
Interval scored with the targeted behavior

(b)

Event-based equation:
Intervals containing a consequence that followed the targeted behavior
Intervals scored with the consequence

________________________________________________________________________
* Adapted from Lerman and Iwata (1993).
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Table 2
Means and Standard Deviations of Demographic Variables Across All Participants
Demographic variable

N

Mean

SD

Mother age (in years)

21

29.0

6.3

Child age (in months)

21

26.2

11.2

Child cognitive developmental age (in months)

19

24.8

12.7

Child language developmental age (in months)

20

24.8

12.1

Child motor developmental age (in months)

20

25.2

12.7

Child social developmental age (in months)

14

23.7

13.7

Hours spent with child in past 24 hours (CIC)

16

14.4

8.8

Number of interactions with non-family members in past 24 hours (CIC)

21

7.9

6.9

Quality of interactions with non-family members in past 24 hours on 1-7

21

5.4

1.5

scale (1=bad, 7=good; CIC)
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Table 3
Frequency of Occurrence of Demographic Variables (n = 21)
Demographic variable

Dyads with

Dyads without

Total

DD

DD

Children with developmental delay

8

0

8

Mothers living with husband/significant other

6

11

17

Mothers who had problems with pregnancy/delivery

6

3

9

Children currently receiving developmental services

7

1

8

Children currently receiving health services

2

0

2

Children diagnosed with chronic illness/condition

2

0

2

Children receiving medications on a regular basis

2

0

2

Children who have been physically abused

1

1

2

Children who have experienced traumatic event(s)

0

1

1
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Table 4
Comparison of Demographic Data Between Dyads Having a Child With and Without Developmental
Delays
Demographic variable

Mean for dyad

SD

with DD

Mean for

SD

dyad w/o DD

Mother age (in years)

29.3

10.1

24.4

11.7

Child age (in months)

27.0

6.6

30.2

5.9

Child cognitive developmental age (in months)

17.8

9.3

28.0

13.0

Child language developmental age (in months)

*17.6

7.0

*28.6

12.7

Child motor developmental age (in months)

18.3

10.5

28.9

12.6

Child social developmental age (in months)

16.4

9.3

27.8

14.5

Hours spent with child in past 24 hours (CIC)

14.1

6.1

14.5

6.0

4.9

2.6

9.8

8.1

5.3

0.7

5.5

1.8

Number of interactions with non-family members in
past 24 hours (CIC)
Quality of interactions with non-family members in
past 24 hours on 1-7 scale (1=bad, 7=good; CIC)
* Significantly different at p < .05, F = 4.5.

85

Table 5
Participants’ Ages, Developmental Delay, Questionnaire Results, Target Behaviors, and Difficult Situation
by Participant
P

Mom age

Child age

#

(yrs)

(mos)

1

33

44

Dda

Y

PSIb

95+

CIC c

NI

Child excess

Mother target

Difficult situation

behavior

behavior(s)

Wake at night and

Demand

Sleeping at night

Demand

Put toys away

Negative affect (with

Put toys away; sit

tangible removal or

in chair

grind teeth, scream
2

26

35

Y

95+

I

Tantrum;
Oppositional

3

27

35

Y

99+

I

Tantrum

demand; p < .5)
4

20

36

Y

99+

BI

Tantrum;

Tangible removal

Lay down for a nap

Tangible removal

Coming indoors

Oppositional
5

40

23

Y

90+

I

Hit, push, tantrum

after playing
outdoors
6

23

28

Y

7

21

20

N

95+

NI

Tantrum

*

Mom leaving house

NI

Tantrum

Demand

Coming indoors
after playing
outdoors

8

18

13

Y

60

I

Refuse food; resist

*

Diaper change

Tangible delivery

Take toys away

diaper change
9

26

13

Y

30

BI

Tantrum, hit, bite

after play
(Table continues)
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Table 5 (continued)
Dda

PSIb

P

Mom age

Child age

#

(yrs)

(mos)

10

27

37

N

50

11

28

42

N

70

CIC c

Child excess

Mother target

Difficult situation

behavior

behavior(s)

BI

Non-compliant

Compliance

Clean up toys

NI

Wets pants when

*

None

Attention, demand

Mom works on

playing
12

32

13

N

70

NI

Cling to mother

computer
14

33

42

N

60

NI

Tantrum

Tangible removal

Comb hair

15

27

25

N

85

I

Cling to mother;

Tangible removal,

Instructions to play

cry/ whine when

compliance, demand

alone with mother
in room

separated from
pacifier or blanket
16

28

13

N

5-

NI

Tantrum; bang

Tangible delivery

Mom doing chores

head
17

34

33

N

55

BI

Pull hair, kick, yell

Tangible delivery

Clean up toys

18

30

20

N

15-

NI

Non-compliant

Demand (p < .5)

Instructions

19

36

14

N

5-

NI

Refuse diaper

Compliance

Diaper change

change
20

43

36

N

15

NI

Out of bed

Demand (p < .5)

Bed time (night)

21

26

17

N

39-

BI

Snatch eyeglasses,

*

Face-to-face games

Demand (p < .5)

Go to room if not

bite
22

31

32

N

30

NI

Refuse food; play
at meals

a

Is child developmentally delayed?
Percentile scores
+ = PSI score is clinically significant
- = PSI score is likely invalid or defensive responding occurred
c
Does CIC indicate insular (I), borderline insular (BI), or noninsular (NI) mother?
* No occurrence of child target behavior, thus no mother target behavior
b

eating
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Table 6
Mean Rates (SD) of Child Behavior Per Minute by Participant and Across Group (Collapsed Across
Session and Condition)
P#

Attention

Tangible

Tangible

Demand

Compliance

Excess

Appropriate

removal
1

0.2 (0.4)

0.0 (0.0)

0.0 (0.0)

0.0 (0.0)

0.1 (0.2)

0.6 (1.6)

0.0 (0.0)

2

1.5 (1.1)

0.4 (0.4)

0.5 (0.5)

0.5 (0.6)

1.4 (1.0)

0.8 (1.5)

0.2 (0.6)

3

1.6 (1.3)

0.4 (0.5)

0.5 (0.5)

0.3 (0.5)

0.4 (0.6)

0.8 (1.8)

0.0 (0.0)

4

1.3 (1.4)

0.3 (0.4)

0.3 (0.5)

0.3 (0.2)

0.7 (0.7)

0.2 (0.4)

0.0 (0.0)

5

0.9 (0.9)

0.1 (0.1)

0.6 (0.5)

0.4 (0.5)

1.4 (0.7)

0.7 (1.4)

0.3 (0.5)

6

0.5 (0.7)

0.4 (0.7)

0.4 (0.5)

0.6 (0.6)

0.7 (1.0)

0.1 (0.2)

0.1 (0.4)

7

2.8 (4.3)

1.3 (2.9)

1.5 (2.3)

0.8 (1.6)

1.9 (2.9)

2.7 (3.6)

0.0 (0.0)

8

1.3 (1.1)

0.6 (0.6)

0.7 (0.6)

0.0 (0.0)

0.4 (0.5)

0.0 (0.0)

0.0 (0.0)

9

0.7 (0.6)

0.2 (0.4)

0.3 (0.3)

0.1 (0.2)

0.4 (0.5)

0.4 (0.7)

0.0 (0.0)

10

1.1 (0.8)

0.3 (0.4)

0.4 (0.5)

0.4 (0.3)

0.9 (0.7)

0.1 (0.2)

0.2 (0.5)

11

1.7 (1.4)

0.5 (1.1)

0.6 (1.2)

0.9 (0.6)

1.0 (0.7)

0.0 (0.0)

0.0 (0.0)

12

1.9 (1.4)

0.7 (0.7)

1.0 (0.7)

0.2 (0.3)

0.3 (0.3)

0.1 (0.1)

0.0 (0.0)

14

1.6 (1.2)

0.2 (0.2)

0.1 (0.2)

1.3 (0.5)

1.0 (0.6)

0.2 (0.5)

0.0 (0.0)

15

1.5 (1.4)

0.5 (0.8)

0.6 (0.8)

0.0 (0.1)

0.4 (0.4)

0.0 (0.1)

0.0 (0.0)

16

1.0 (1.2)

0.3 (0.7)

0.9 (1.0)

0.3 (0.4)

0.6 (0.9)

0.38 (0.6)

0.0 (0.0)

17

1.7 (1.1)

0.3 (0.4)

0.3 (0.3)

0.6 (0.4)

1.3 (1.0)

0.0 (0.1)

0.0 (0.0)

18

0.6 (0.9)

0.3 (0.4)

0.3 (0.3)

0.1 (0.3)

0.5 (0.6)

0.0 (0.1)

0.0 (0.0)

19

1.6 (1.3)

0.1 (0.2)

0.6 (0.6)

0.1 (0.3)

0.7 (0.7)

0.4 (1.0)

1.3 (2.1)

20

0.7 (0.9)

0.1 (0.2)

0.2 (0.3)

0.7 (0.6)

0.6 (0.7)

0.0 (0.1)

1.2 (2.3)

21

2.3 (1.4)

0.5 (0.6)

0.5 (0.5)

0.3 (0.4)

0.3 (0.3)

0.1 (0.0)

0.1 (0.1)

22

2.0 (1.8)

0.3 (0.4)

0.3 (0.3)

0.8 (0.5)

1.9 (1.0)

0.1 (0.0)

0.1 (0.4)

Total

1.3 (1.5)

0.4 (0.8)

0.5 (0.8)

0.4 (0.6)

0.8 (1.0)

0.3 (1.2)

0.2 (0.8)
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Table 7
Mean Rates (SD) of Mother Behavior Per Minute by Participant and Across Group (Collapsed Across
Session and Condition)
Participant #

Attention

Tangible

Tangible

Demand

Compliance

removal

Negative
valence

1

2.9 (2.2)

0.4 (0.7)

0.1 (0.1)

1.3 (1.4)

0.0 (0.0)

0.0 (0.0)

2

2.0 (1.4)

0.6 (0.8)

0.3 (0.4)

3.0 (1.9)

0.2 (0.2)

0.0 (0.0)

3

0.7 (1.0)

0.4 (0.6)

0.6 (0.7)

1.7 (1.2)

0.1 (0.2)

0.1 (0.2)

4

0.9 (1.2)

0.4 (0.8)

0.4 (0.7)

1.5 (1.0)

0.2 (0.2)

0.0 (0.0)

5

1.8 (1.1)

0.8 (1.1)

0.5 (0.7)

3.2 (1.3)

0.1 (0.2)

0.0 (0.1)

6

0.8 (0.8)

0.2 (0.3)

0.3 (0.5)

1.2 (1.4)

0.3 (0.3)

0.0 (0.0)

7

3.9 (6.1)

2.1 (3.5)

1.6 (2.6)

5.8 (8.5)

0.2 (0.4)

0.0 (0.1)

8

2.9 (1.8)

1.0 (1.0)

0.6 (0.6)

2.6 (1.5)

0.0 (0.1)

0.0 (0.0)

9

1.3 (0.9)

0.5 (0.6)

0.2 (0.2)

1.4 (0.9)

0.0 (0.0)

0.0 (0.0)

10

1.5 (0.9)

0.6 (0.5)

0.3 (0.3)

1.9 (1.0)

0.2 (0.2)

0.0 (0.0)

11

1.9 (1.5)

0.7 (0.9)

0.6 (0.9)

1.8 (1.0)

0.6 (0.4)

0.0 (0.0)

12

3.0 (1.5)

1.1 (0.9)

0.8 (0.7)

2.5 (1.1)

0.1 (0.1)

0.0 (0.0)

14

2.2 (1.2)

0.3 (0.5)

0.3 (0.3)

1.9 (0.8)

0.6 (0.4)

0.0 (0.0)

15

0.8 (1.0)

0.7 (0.9)

0.4 (0.5)

1.3 (1.0)

0.0 (0.0)

0.0 (0.0)

16

1.6 (1.3)

1.2 (1.5)

0.6 (0.9)

1.5 (1.4)

0.0 (0.0)

0.0 (0.0)

17

1.7 (1.0)

0.5 (0.5)

0.3 (0.4)

1.8 (1.1)

0.1 (0.1)

0.0 (0.0)

18

1.2 (1.6)

0.8 (1.1)

0.4 (0.5)

1.4 (1.2)

0.0 (0.1)

0.0 (0.0)

19

3.4 (1.9)

1.1 (0.9)

0.2 (0.2)

2.1 (1.3)

0.0 (0.1)

0.0 (0.0)

20

0.9 (1.1)

0.3 (0.4)

0.1 (0.3)

1.0 (1.1)

0.4 (0.4)

0.0 (0.0)

21

2.5 (1.5)

0.4 (0.3)

0.3 (0.3)

1.0 (0.7)

0.2 (0.2)

0.0 (0.0)

22

2.2 (1.7)

0.5 (1.1)

0.3 (0.4)

2.3 (1.2)

0.5 (0.4)

0.0 (0.0)

Total

1.9 (2.0)

0.7 (1.1)

0.4 (0.8)

2.0 (2.2)

0.2 (0.3)

0.0 (0.1)
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Table 8
Function of Mother and Child Behavior as Determined by Four Methods of Assessment
(Initiate versus Terminate)
Subject
#
1

Mother
conditional
probability
Terminate

2

Mother
observation

Child
observation

Child FAIF

Child
MAS

Terminate

Child
conditional
probability
Initiate

Initiate

Initiate

Initiate

Initiate

Initiate

Initiate

Initiate

Both

Initiate

3

Initiate

Terminate

Terminate

Both

Both

Initiate

4

Initiate

Terminate

Terminate

Both

Both

Initiate

5

Terminate

Initiate

Initiate

Initiate

Initiate

(Sensory)

6

*

Initiate

*

Initiate

Both

**

7

Initiate

Terminate

Initiate

Initiate

Initiate

Initiate

8

*

Both

*

Both

Both

Initiate

9

Terminate

Initiate

Initiate

Initiate

Initiate

Initiate

10

Terminate

Initiate

Initiate

Initiate

11

*

*

Both

Terminate

12

Terminate

Initiate

Initiate

Initiate

14

Initiate

Terminate

Both

Both

15

Terminate

Initiate

Initiate

Initiate

16

Terminate

Initiate

Initiate

Initiate

17

Terminate

Initiate

Initiate

Initiate

18

Terminate

Initiate

Terminate

Initiate

19

Terminate

Initiate

Initiate

Initiate

20

Initiate

Initiate

Initiate

**

21

*

*

Initiate

Initiate

22

Initiate

Initiate

Terminate

(Sensory)

* = No occurrence of target behavior; ** = Missing data
Only Participants 1-9 were observed by the investigator, and thus, the other participants were not rated.
Initiate = attention, tangible; Terminate = escape; Both = escape and attention and/or tangible
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Table 9

Correlations Between Mean Rates of Demographic Variables
+
1. Number of interactions with non-family members in past 24 hours

1

2

3

4

5

6

7

8

-.62**

(CIC)
2. Quality of interaction with non-family members in past 24 hours

-.16

.34

3. Child cognitive developmental age

-.26

.10

.15

4. Child language developmental age

-.18

.11

.10

.98**

5. Child motor developmental age

-.27

.07

.15

.98**

.96**

6. Child social developmental age

-.27

.11

.37

.95**

.95**

.96**

7. Child age

-.37

.01

-.10

.52*

.53*

.53*

.51

8. Mother age

-.23

.28

-.01

.31

.20

.20

.09

.19

8. Total score on PSI

-.18

-.42

-.46*

-.28

-.33

-.23

-.29

*.33

(CIC)

+ = Hours spent with child in past 24 hours (CIC)
*significant at p < .05
**significant at p < .01

-.19
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Table 10
Correlations Between Mean Rates of Child Behaviors Based on Mean Frequency Per Minute of Behaviors
Collapsed Across Conditions and Sessions
Attention

1

2

3

4

1. Tangible

.69**

2. Tangible removal

.52*

.74**

3. Demand

.30

.07

-.17

4. Compliance

.49*

.26

.04

.65**

5. Excess

.37

.56**

.35

.15

.47*

6. Appropriate

-.10

-.37

-.04

.07

.01

*significant at p < .05
**significant at p < .01

5

-.06
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Table 11
Correlations Between Mean Rates of Mother Behaviors Based on Mean Frequency Per
Minute of Behaviors Collapsed Across Conditions and Sessions
Attention

1

2

3

1. Tangible

.63**

2. Tangible removal

.43

.82***

3. Demand

.61**

.85**

.74**

4. Compliance

-.13

-.24

-.08

-.02

5. Negative valence

-.29

-.13

-.02

-.01

*significant at p < .05
**significant at p < .01

4

-.13
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Table 12
Correlations Between Mean Rates of Child Behaviors and Mother Behaviors Based on Mean Frequency
Per Minute of Behaviors Collapsed Across Conditions and Sessions
Mother:

1

2

3

4

5

Negative

Child

valence

1. Attention

.53*

.53*

.57**

.58**

.20

-.15

2. Tangible

.40

.75**

.88**

.69**

-.02

-.12

3. Tangible removal

.44*

.72**

.90**

.55*

-.21

-.09

4. Demand

-.04

-.03

.03

.22

.88**

-.07

5. Compliance

.21

.37

.24

.66**

.44*

.00

Excess

.45*

.76**

.59**

.86**

-.13

.09

Appropriate

.08

-.03

-.23

-.08

.15

-.05

*significant at p < .05
**significant at p < .01
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Table 13
Correlations Between Mean Rates of Child Behaviors and Mean Rates/Ratings of Demographic Variables
Attention

Tangible

Tangible

Demand

Compliance

Excess

Appropriate

removal
Hours spent with child in past 24 hours

.01

.03

-.13

-.43

-.09

-.08

.04

Number of interactions with non-family members in past 24 hours

.20

.11

.43*

.33

-.05

-.09

.07

Quality of interactions with non-family members in past 24 hours

-.04

-.02

.01

.39

.18

.07

.21

Child cognitive developmental age

.18

-.09

-.24

.77**

.53*

-.26

.07

Child language developmental age

.17

-.11

-.31

.72**

.43

-.35

.05

Child motor developmental age

.22

-.05

-.26

.74**

.50*

-.25

.04

Child social developmental age

.30

-.01

-.25

.78**

.55*

-.25

-.10

Child age

-.10

-.26

-.48*

.55**

.21

-.03

-.04

Mother age

-.24

-.55**

-.14

.20

.05

-.20

.60**

Total score on PSI

-.05

.15

-.01

-.16

.13

.57**

-.17

*significant at p < .05
**significant at p < .01
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Table 14
Correlations Between Mean Rates of Mother Behaviors and Mean Rates/Ratings of Demographic Variables
Attention

Tangible

Tangible

Demand

Compliance

removal

Negative
valence

Hours spent with child in past 24 hours

.07

.01

-.11

-.02

-.28

.03

Number of interactions with non-family members in past 24 hours

.35

.15

.33

.07

.32

-.27

Quality of interactions with non-family members in past 24 hours

.21

.12

.08

.17

.31

.00

Child cognitive developmental age

-.39

-.32

-.15

-.08

.78**

.19

Child language developmental age

-.39

-.37

-.22

-.18

.78**

.09

Child motor developmental age

-.38

-.30

-.14

-.09

.75**

.20

Child social developmental age

-.39

-.29

-.11

-.07

.81**

.30

Child age

-.24

-.45*

-.30

-.15

.61**

.13

Mother age

-.03

-.25

-.27

-.21

.22

-.00

Total score on PSI

-.08

.15

.16

.35

-.25

.22

*significant at p < .05
**significant at p < .01
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Figure 17. Relation of Mother Behaviors to Child Excess Behavior:
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Figure 18. Relation of Child Behaviors to Mother Target Behavior (Target = Compliance):
Participant 10.
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Figure 19. Relation of Mother Behaviors to Child Excess Behavior:
Participant 11.
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Figure 20. Relation of Mother Behaviors to Child Excess Behavior:
Participant 12.
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Figure 21. Relation of Child Behaviors to Mother Target Behavior (Target = Demand):
Participant 12.
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Figure 22. Relation of Child Behaviors to Mother Target Behavior (Target = Attention):
Participant 12.
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Figure 23. Relation of Mother Behaviors to Child Excess Behavior:
Participant 14.
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Figure 24. Relation of Mother Behaviors to Child Excess Behavior Collapsed Across Conditions:
Participant 14.
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Figure 25. Relation of Child Behaviors to Mother Target Behavior (Target = Tangible removal):
Participant 14.
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Figure 26. Relation of Mother Behaviors to Child Excess Behavior:
Participant 15.
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Figure 27. Relation of Child Behaviors to Mother Target Behavior (Target = Demand):
Participant 15.
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Figure 28. Relation of Child Behaviors to Mother Target Behavior (Target = Attention):
Participant 15.
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Figure 29. Relation of Child Behaviors to Mother Target Behavior (Target = Tangible removal):
Participant 15.
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Figure 30. Relation of Mother Behaviors to Child Excess Behavior:
Participant 16.
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Figure 31. Relation of Child Behaviors to Mother Target Behavior (Target = Tangible delivery):
Participant 16.
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Figure 32. Relation of Mother Behaviors to Child Excess Behavior:
Participant 17.
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Figure 33. Relation of Child Behaviors to Mother Target Behavior (Target = Tangible delivery):
Participant 17.
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Figure 34. Relation of Mother Behaviors to Child Excess Behavior:
Participant 18.
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Figure 35. Relation of Child Behaviors to Mother Target Behavior (Target = Demand):
Participant 18.
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Figure 36. Relation of Mother Behaviors to Child Excess Behavior:
Participant 19.

Alone

Difficult

Eat

Play

132

Behavior-Based

1.0
0.8
0.6
0.4
0.2
0.0

Probability of ANTECEDENTS preceeding
mother's target behavior
Attention
Tangible delivery
Tangible removal
Demand
Compliance
Excess
Appropriate
Alone
Difficult
Eat
Play

Probability of CONSEQUENCES following
mother's target behavior
1.0
0.8
0.6
0.4
0.2
0.0

Alone

Difficult

Eat

Play

Event-Based
Probability of mother's target behavior following
ANTECEDENTS

Probability of mother's target behavior
preceeding CONSEQUENCES
1.0

1.0
0.8

0.8
0.6

0.6

0.4

0.4

0.2

0.2

0.0

0.0

Alone

Difficult

Eat

Play

Figure 37. Relation of Child Behaviors to Mother Target Behavior (Target = Compliance):
Participant 19.
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Figure 38. Relation of Mother Behaviors to Child Excess Behavior:
Participant 20.
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Figure 39. Relation of Child Behaviors to Mother Target Behavior (Target = Demand):
Participant 20.
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Figure 40. Relation of Mother Behaviors to Child Excess Behavior:
Participant 21.
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Figure 41. Relation of Mother Behaviors to Child Excess Behavior:
Participant 22.
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Figure 42. Relation of Child Behaviors to Mother Target Behavior (Target = Demand):
Participant 22.
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Figure 43. Relation of Child Behaviors to Mother Target Behavior (Target = Attention):
Participant 22.
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Appendix A

IDENTIFYING INFORMATION:
Name of Person Completing This Form:_______________________________________
Relationship to Child: ____________________________________
Date:_________________
Address: ______________________________________

Phone Number: ___________

Child’s Name: _________________________ Age: _______ Date of Birth: _________

HOUSEHOLD MEMBERS:
In the spaces below, please list the individuals currently living in the child’s home.
Name

Age

Relationship to Child

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

PARENT’S MARITAL STATUS: (Please check one)
_____ Single/Never Been Married

_____ Married

_____ Divorced

_____ Remarried

DEVELOPMENTAL HISTORY:
Describe any problems you had with your Pregnancy &/or Delivery of your child: ______
________________________________________________________________________
________________________________________________________________________
List whether your child has begun to (if Yes, give approximate ages):
Hold Head Up Alone __________________ Sit Up Alone ____________________
Grasp Objects ________________________Crawl __________________________
Walk _______________________________Speak first words _________________
Be Toilet Trained during Day ___________ Be Toilet Trained at Night __________
List any Developmental or Health-Related Services your child receives or has received
(include beginning and end dates):___________________________________________
________________________________________________________________________
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MEDICAL HISTORY:
List any Chronic Illnesses your child has (& age of diagnosis)______________________
________________________________________________________________________
________________________________________________________________________
List dates & reasons for Hospitalizations ______________________________________
________________________________________________________________________
________________________________________________________________________
List any Current Medications your child takes regularly; What are they prescribed for &
do they work? ____________________________________________________________
________________________________________________________________________
________________________________________________________________________
List any Previous Medications your child took regularly; What were they prescribed for &
did they work? ___________________________________________________________
________________________________________________________________________

FAMILY HISTORY (WHO & WHAT?):
Describe any family history (both the child’s father’s & mother’s family) of the
following problems; indicate the person’s relationship to the child.
Substance Abuse _________________________________________________________
Legal ___________________________________________________________________
Psychological/Psychiatric Services ___________________________________________

HISTORY OF CHILD WITHIN FAMILY:
Describe your child’s relationship with both parents: _____________________________
________________________________________________________________________
Describe your child’s relationship with siblings: _________________________________
________________________________________________________________________
Has the child experienced any traumatic events (if so, give approximate date & describe
event): _________________________________________________________________
Has the child been physically and/or sexually abused? If so, describe the situation: _____
________________________________________________________________________
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Appendix B
CONSENT FORM
Functional Analysis: An Application to Mother-Infant Interactions
Introduction. You,______________________, have been invited to participate in this research study and have
been asked to allow your child ___________________ to also participate. Karen L. Weigle, M.A., who is
conducting this research to fulfill the requirements for a doctoral degree in Child Clinical Psychology at West
Virginia University and is completing her residency at Michigan State University, has explained the study to you.
Purpose. Interactions between mothers and children have been studied in various ways, however, they have not
been used to determine individualized interventions to improve mother-child relationships. This study will evaluate
the utility of particular types of assessments in determining these individualized interventions.
Description and Procedures. This study involves approximately five home visits from the investigator and/or her
assistant. More visits may be necessary due to illness in your family or other unexpected delays. Your child will
participate in an assessment of developmental level if you cannot or do not wish to provide test results from a
recent developmental evaluation. This evaluation will involve observations of your child when she/he is presented
with various toys and stimuli. You will complete two short questionnaires, one asking why you think your child
engages in particular behaviors and one asking about your attitudes toward parenting. You will have the
opportunity to review the questionnaires before signing this consent form, and you understand that you do not have
to answer every question if you are not comfortable with them. You will also complete an interview regarding your
child's behavior and your interactions with others, which will take approximately 45 minutes. Also, your child and
you will be videotaped for 10 minutes during each of four activities, on four different days. This will result in about
four hours of being videotaped, 40 minutes in each of the following activities: you playing with your child, you
feeding your child, and two other activities of your choice. Approximately 20 mother-infant pairs will participate in
this study.
Risks and Discomforts. There is the possibility of mild discomfort associated with being videotaped. If child
abuse/neglect is suspected by the investigator(s), they are required by law to report so to the proper legal
authorities. Although every reasonable and practical measure will be taken to protect your confidentiality (see
below), it is possible that confidentiality could be breached unexpectedly.
Benefits. You will be paid $10 for each home visit. You can choose to either receive payment at the end of each
home visit, or receive a lump sum at the end of all home visits. You will also receive written feedback after
completion of the assessments explaining how you can improve the behavior of your child and/or your relationship
with your child.
Contact Person. For more information about this research, you can contact Karen L. Weigle, M.A. at 355-0728,
or her supervisor, Dr. Elizabeth Seagull at 353-0707.
Confidentiality. Any information obtained as a result of your child's and your participation in this research will be
kept as confidential as legally possible. All materials will be kept under strict control by the principal investigator
at all times. The video tapes will be stored in a locked closet and will be destroyed (erased) after the data have been
scored. No materials will contain your or your child's name, only a number to identify you to the investigator. In
any publications that result from this research, neither your name nor that of your child nor any information from
which you might be identified will be published without your consent. If child abuse or neglect is suspected by the
investigator(s), they are required by law to report so to the proper legal authorities.
Voluntary Participation. Participation in this study is voluntary. You may withdraw yourself and your child from
this study at any time. You will be able to end the sessions at any time and the investigator(s) will leave your home
promptly. Refusal to participate or withdrawal will involve no penalty or loss of benefits for you or your child,
except for not receiving payments for subsequent sessions. You have been given the opportunity to ask questions
about the research, and have received answers concerning areas you did not understand. Upon signing this form,
you will receive a copy.
I willingly consent to my child's and my participation in this study.
___________________________
___________
_____________________
Signature of Parent/Guardian
Date
Child's Birthdate
____________________________
___________
Signature of Investigator or Representative
Date
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Appendix C
Interpretation and labeling of functions based on conditional probability data
Participant 1 Child (Figure 1): Looking at event-based consequence graph, child gets
demand (100%) and attention (60%) = Initiate.
By looking at behavior-based consequence graph, can see that there is a lean schedule of
demand following excess, but event-based consequence graphs suggests demand very
reliably related to excess. That is, mom gives few demands, but they always follow an
excess behavior when they do occur.
Participant 1 Mom (Figure 2): Looking at behavior-based antecedent and consequence
graphs, see that after mother gives demand, there are lower rates of child excess behavior
(but still correlated with mom demand, as seen in event-based consequence graph) =
Terminate.
Participant 2 Child (Figure 3): No real changes between antecedent and consequence
graphs. High rate of demand before excess (as seen in antecedent graphs) and continued
high rate of demand after excess (as seen in consequence graphs), thus, assume function
of excess is to maintain demand (attention also, but to a much lesser extent/not a high
correlation) = Initiate.
Participant 2 Mom (Figure 4): High rates of all child behaviors both antecedent and
consequent to mother’s demands; that is, no changes in strength of correlations in eventbased graphs between antecedent and consequence. Therefore, she gets/maintains all
child behavior = Initiate.
Participant 3 Child (Figure 5): Low overall rates of mother behavior and low probabilities
of mother behavior occurring around child excess (looking at all graphs). However,
looking at event-based antecedent and consequence graphs, see a slight decrease rates of
mom’s negative valence in the Difficult situation = Terminate (get less negative).
Participant 3 Mom (Figure 6): By looking at all graphs, see that mother gets slightly more
excess and compliance from child (although less attention). All child behaviors are
relatively low rate and slight changes between antecedent and consequence, thus mother
behavior (negative) can be thought of to maintain child behavior = Initiate.
Participant 4 Child (Figure 7): Looking at behavior-based antecedent and consequence
graphs, see decrease in mother’s demands after excess. By looking at event-based
antecedent and consequence graphs, continuation of mother’s tangible removal =
Terminate (because child excess decreases demands and keeps mom taking things away
and thus, ending interaction with things).
Participant 4 Mom (Figure 8): Event-based antecedent and consequence graphs show
mom’s behavior maintains child attention and excess in all conditions = Initiate
Behavior-based graphs indicate that child’s behaviors are high rate, but looking at eventbased graphs indicates that mom’s target behavior is reliably followed by child behaviors
less frequently.
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Participant 5 Child (Figure 9): Tangible removal/attention = Initiate.
Somewhat unclear because no significant changes in relations or rates between antecedent
and consequence: (a) in play, slightly more tangible delivery and less tangible removal;
(b) in alone, less tangible removal; but all are such slight changes. Is child behavior
sensitive to all the consequence and slight changes in rate/relation?
Participant 5 Mom (Figure 10): Event-based antecedent and consequence graphs show a
decrease in child demands in difficult situation (although excess continues), but excess
and demands increase in play situation = Terminate.
Participant 6 Child (Figure 11): No instance of excess behavior.
Participant 6 Mom: Therefore, no instance of maintaining consequences.
Participant 7 Child (Figure 12): Event-based graphs indicate that excess behavior
maintains demand, attention, tangibles (rich schedule of reinforcement; consistent rate of
mom behavior both as antecedent and consequence; i.e., mom behavior does not change
as a result of child behavior) = Initiate.
There is a decrease in mom’s negative valence in alone condition after excess (look at
event-based graphs), but still quite a high rate (.60).
Participant 7 Mom (Figure 13): Event-based graphs indicate mom’s demands maintain
child excess, attention, tangible delivery, tangible removal (again, child behavior does not
appear to change as a result of mom behavior; almost like two consistent rates of
behavior, regardless of interruption with target behaviors; that is, antecedents and
consequences don’t change rate in response to target) = Initiate.
Participant 8 Child (Figure 14): No instance of excess behavior.
Participant 8 Mom: Therefore, no instance of maintaining consequences.
Participant 9 Child (Figure 15): Event-based consequence graph reveals that tangible
delivery is the only mother behavior approaching .5 probability in both Difficult and
Alone conditions = Initiate.
Participant 9 Mom (Figure 16): Event-based graphs indicate mom’s target decreases
excess (particularly in Play and Alone conditions) and increases tangible removal (in
Play) = Terminate.
Participant 10 Child (Figure 17): Event-based consequence graph clearly shows child gets
mother’s compliance = Initiate.
Behavior-based graphs suggest a lean schedule of compliance as reinforcement; that
compliance is a relatively low rate behavior, but (looking at event-based consequence)
when it does happen, it reliably follows excess.
Participant 10 Mom (Figure 18): Event-based graphs show a decrease in child excess
(especially in Difficult situation)= Terminate.
Participant 11 Child (Figure 19): No instance of excess behavior.
Participant 11 Mom: Therefore, no instance of maintaining consequences.
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Participant 12 Child (Figure 20): Looking at all graphs, only thing indicated is to get
attention and demand even though not strongly related to excess (by looking at eventbased consequence graph)= Initiate.
Participant 12 Mom Figures 21 and 22): Event-based graphs suggest that mom’s demand
maintains all behaviors (no change from antecedent rate/relation) = Initiate? Mom’s
attention leads to decrease in child excess (in difficult situation) = Terminate (Thus,
Terminate more likely)
Participant 14 Child (Figures 23 and 24): Event-based graphs show very low frequency of
behavior/difficult to decipher. Slight change in tangible removal = Terminate.
Participant 14 Mom (Figure 25): Event-based graphs show that in difficult situation, mom
gets more attention and excess as consequence of her target behavior (in play, she gets
less tangible removal) = Initiate.
Participant 15 Child (Figure 26): All graphs show excess maintains mom’s demand,
attention, tangible removal (status quo) = Initiate.
Participant 15 Mom (Figures 27, 28, and 29): No changes seen in mom’s demand and
tangible removal graphs. When mom gives child attention for excess, child responds with
fewer demands in eat and play, and slight increase in compliance in eat (looking at all
graphs) = Terminate.
Participant 16 Child (Figure 30): Event-based graphs show increase in tangible delivery
(slight increase in alone condition; otherwise, maintain all other behavior/status quo) =
Initiate.
Participant 16 Mom (Figure 31): Event-based graphs show slight increase in tangible
removal and compliance in alone condition; however, in difficult condition, decrease in
excess; otherwise fairly steady rate and relation between antecedent and consequence =
Terminate.
Participant 17 Child (Figure 32): Event-based graphs show very slight increase in tangible
in eat condition; increase in demand overall in eat (behavior-based graphs) = Initiate.
Participant 17 Mom (Figure 33): Event-based graphs show decrease in excess during eat
condition (also increase in tangible removal) = Terminate.
Participant 18 Child (Figure 34): All graphs were examined, possibly get/maintain
demand (also slight decrease tangible removal and attention seen in behavior-based and
event-based graphs) = Initiate.
Participant 18 Mom (Figure 35): Event-based graphs show a decrease excess in Difficult
(also an increase in compliance in Alone) = Terminate.
Participant 19 Child (Figure 36): Event-based graphs show excess behavior maintains
compliance, attention, tangible (no changes in probabilities before and after excess) =
Initiate.
Participant 19 Mom (Figure 37): Event-based graphs show decrease in demand in
Difficult = Terminate
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Participant 20 Child (Figure 38): All graphs indicate child excess maintains demand;
decreases compliance (although low probability to begin with; see event-based graphs)=
Initiate.
Participant 20 Mom (Figure 39): Event-based graphs show excess maintains everything;
and increases mom’s demands during Eat condition = Initiate.
Participant 21 Child (Figure 40): No instance of excess behavior.
Participant 21 Mom: Therefore, no instance of maintaining consequences.
Participant 22 Child (Figure 41): All graphs examined together suggest excess maintains
attention, demand (could be high frequency compared to excess (i.e., gets a lot of
attention and demand in response to other behavior, as suggested by B-based graphs)) =
Initiate.
Participant 22 Mom (Figure 42 and 43): Event-based graphs show no change/maintain
antecedent conditions (everything) = Initiate.

148

CURRICULUM VITAE

KAREN L. WEIGLE
8709-14 Olde Colony Trail
Knoxville, Tennessee 37923
Office Telephone: 423-588-0508 ext.104
Home Telephone: 423-692-6669
E-Mail Address: kweigle@mail.state.tn.us

Educational History
Ph.D.

West Virginia University (Expected 1999)
Major: Child Clinical Psychology
Chair: Joseph R. Scotti, Ph.D.
Dissertation: Functional Analysis: An Application to Mother-Infant Interactions
Preliminary Exam Paper for Doctoral Candidacy: Positive Behavior Support as a Model
for Inclusion: Theoretical and Procedural Considerations

M.A.

West Virginia University (1995)
Major: Child Clinical Psychology
Chair: Joseph R. Scotti, Ph.D.
Thesis: The Effects of Functional Analysis Information on Ratings of Treatment
Acceptability and Effectiveness

B.A.

University of Missouri-Columbia (1988-1991)
Major: Psychology
Honors:
Departmental Honors (1991)
Deans List (1988-1991)
University Scholar Award Recipient (1990-1991)
College of Arts and Sciences Scholar (1990-1991)
Golden Key National Honor Society (1991)
Phi Beta Kappa Honor Fraternity (1991)
University of Missouri-St. Louis (1987-1988)
Major: Mathematics/Psychology
Honors: Academic Scholarship (1987-1988) Deans List (1987-1988)

149

Professional Positions
Position:
Place:
Duties:

Dates:
Clinical Supervisor:

Position:
Place:
Duties:

Dates:
Supervisors:

Behavior Analyst Director, Eastern Region of Tennessee (Full time)
Team Evaluation Center, Inc., Knoxville, TN
Coordinate and direct community-based positive behavioral supports for
individuals with challenging behaviors in Eastern Region of state, for the State of
Tennessee Department of Mental Retardation Services, through the following
activities: coordinate transition and ongoing services for persons moving out of
developmental services; supervise regional behavior analyst(s); complete regionwide needs assessments; plan and provide long-term, ongoing consultation to
agencies regarding person-centered planning techniques, and behavioral
assessment and intervention in order to promote systems change; participate in
statewide planning meetings.
July 1998-present
Janice Wheeler, Ph.D., Licensed Psychologist

Pediatric Psychology Resident (Full time)
Michigan State University, East Lansing, MI
Provided outpatient child and family therapy; conducted psychological and
neuropsychological assessments; participated in health-care teams in numerous
outpatient clinics; conducted hospital consults; participated in didactic seminars.
July 1997-June 1998
Elizabeth Seagull, Ph.D., Professor, Director of Internship Training
Kathleen Wong Seitz, Ph.D., Associate Professor, Licensed Psychologist
Judith Brady, Ph.D., Assistant Professor, Licensed Psychologist
Seth Warschausky, Ph.D., Assistant Professor, Licensed Psychologist

Position:
Place:
Duties:
Dates:
Supervisor:

Academic Advising Assistant (10 hrs/wk)
West Virginia University, Department of Psychology
Provided academic advising to undergraduate students majoring in psychology.
August 1996-May 1997
Katherine Karraker, Ph.D., Associate Professor

Position:
Place:

Graduate Student Therapist (5 hrs/wk)
Fremouw Psychological Associates, Suite 31, 1137 Van Voorhis Road,
Morgantown, WV
Provided outpatient therapy and evaluation services for children, adolescents,
and adults in a private practice environment. Forensic psychology experience.
August 1996-June 1997
William Fremouw, Ph.D., Professor, Licensed Psychologist

Duties:
Dates:
Supervisor:

150

Position:
Place:
Duties:

Dates:
Supervisors:

Position:
Place:
Duties:
Dates:
Supervisor:

Position:
Place:

Duties:

Dates:
Supervisor:

Position:
Place:
Duties:
Dates:
Supervisor:

Position:
Place:
Duties:

Research Assistant (45 hrs total)
Survey Associates, 313 Simpson Street, Morgantown, WV (Private practice
survey research firm).
Assisted with the implementation of community-wide surveys regarding the
psychological and behavioral effects of traumatic events, such as technological
accidents, disasters, and personal injury. Conducted interviews regarding the
target events and SCID computer-based interviews. Administered the following
surveys: Modified Fear Survey Schedule, Keane PTSD Scale of MMPI, BDI,
STAI, Impact of Event Scale, and Symptom Checklist-90-Revised.
May 1996-July 1996
Joseph R. Scotti, Ph.D., Associate Professor
Tracy L. Morris, Ph.D., Assistant Professor

Graduate Student Therapist (8 hrs/wk)
Fremouw Psychological Associates, Suite 31, 1137 Van Voorhis Road,
Morgantown, WV
Provided outpatient therapy and evaluation services for children, adolescents,
and adults in a private practice environment. Forensic psychology experience.
August 1995-June 1996
Jennifer Cummings, Ph.D., Licensed Psychologist

Graduate Student Trainee (12 hrs/wk)
University Affiliated Center for Developmental Disabilities, 955 Hartman Run
Road, Morgantown, WV; Training in Positive Behavior Support Grant and the
Maternal-Child Health Grant
Provided courses and workshops on Positive Behavior Support theory and
techniques to community members and professionals state-wide; participated in
writing grants to support future research and service in Positive Behavior
Support. Provided Positive Behavior Support therapy to clients with
developmental disabilities and traumatic brain injuries.
August 1995-May 1996
Don Kincaid, Ed.D., Adjunct Assistant Professor

Psychological Consultant (50 hrs total)
West Virginia State Early Intervention Program
Developed and presented training materials for the West Virginia State Early
Intervention Summer Conference on Assessment Planning and Techniques.
June 1995-August 1995
Diane Findley, Ph.D., Clinical Assistant Professor

Graduate Student Trainee (20 hrs/wk)
University Affiliated Center for Developmental Disabilities, 955 Hartman Run
Road, Morgantown, WV; Maternal-Child Health Grant
Received extensive training in family-centered and interdisciplinary care for
children with special needs and their families through a variety of forums
including: a core course; a professional development seminar; participation in
interdisciplinary teams of graduate students who conducted research and training
across the state for various groups; a family partnership program; consultation to
a variety of medical clinics, local agencies, and preschools; leadership field
experiences, such as attending advisory board meetings; and participation in a

151

Dates:
Supervisor:

Position:
Place:
Duties:

Dates:
Supervisors:

Position:
Place:
Duties:

Dates:
Supervisor:

Position:
Place:
Explanation:

Duties:

Dates:
Supervisor:

weekly University Affiliated Center for Developmental Disabilities Feeding and
Swallowing Clinic.
August 1994-May 1995
Diane Findley, Ph.D., MCH Training Coordinator, Clinical Assistant Professor
Don Kincaid, Ed.D., Adjunct Assistant Professor

Graduate Student Therapist (20 hrs/wk)
Northwood Health Systems, Wheeling, WV
Provided outpatient therapy services to children, adolescents, families, and
parents; contracted by Easter Seals Regional Early Intervention Facility to
provide assessment, diagnostic, and recommendation services.
August 1993-August 1994
Robert P. Hawkins, Ph.D., Professor
Corey Roman, M.A., Licensed Psychologist

Graduate Research Assistant/Classroom Consultant (20 hrs/wk)
School Consultation Project, West Virginia University, Department of
Psychology
Assisted in research on the use of nonaversive interventions and functional
assessment of behavior in the classroom; conducted intensive interventions with
students having developmental disabilities; conducted functional assessments of
behavioral skills and deficits; developed and implemented nonaversive
intervention strategies; consulted and trained teachers and mental health
professionals through direct intervention in the classroom and through assisting
in teaching a graduate-level course.
August 1992-August 1993
Joseph R. Scotti, Ph.D., Associate Professor

Behavior Program Specialist/Staff Manager (40 hrs/wk)
Private Care-Guenther family, St. Louis, Missouri
Guenther family employee, presiding over a network of government-funded
respite providers to ensure the successful home reintegration of a 7-year-old
autistic girl with her parents and two siblings, following a two-year placement at
Judevine Residential Treatment Center, St. Louis, Missouri. The childs
reintegration was viewed by various government agencies as a prototype for
justification for future funding of therapeutic versus custodial care in the home.
Programmed for daily, monthly, and quarterly behavioral objectives; developed
behavior management programs; taught American sign language; maintained
daily logs and monthly progress reports; composed, edited, and distributed
monthly newsletter to Guenther employees; coordinated and scheduled staff
shifts; compiled staff data on childs progress and revised program accordingly;
trained and oriented new employees.
June 1991-August 1992
Diane Guenther, B.A.

152

Position:
Place:
Duties:
Dates:
Supervisor:

Position:
Place:
Duties:

Dates:
Supervisor:
Position:
Place:
Duties:
Dates:

Position:
Place:
Duties:
Dates:
Supervisor:

Respite Provider/Employee Trainer (8 hrs/wk)
Judevine Center for Autism, St. Louis, Missouri
Provided respite for families with autistic member; developed behavior
management programs for home treatment; provided training to new employees.
June 1991-August 1992
Julie Roscoe, M.A.

Program Aide (16 hrs/wk)
Boone County Juvenile Justice Center, Columbia, Missouri
Supervised and administered point economy; counseled residents on an informal
basis; assisted in group therapy; completed admission process with incoming
juveniles; accompanied juveniles during court proceedings.
November 1990-April 1991
Pat Moore, M.A.
Volunteer Counselor (5 hrs/wk)
Womens Shelter, Columbia, Missouri
Counselor for Crisis Hotline; provided child care; spoke on such topics as rape,
battered women, and child abuse to community organizations.
September 1990-May 1991

Research Assistant (10 hrs/wk)
University of Missouri-Columbia, Department of Psychology
Assisted in research on family dynamics; collected and scored data; administered
life skills training to adolescents in a clinical setting.
August 1989-May 1990
Charles M. Borduin, Ph.D., Associate Professor

Teaching Experience
Position:
Place:
Course:
Dates:
Supervisor:

Teaching Assistant
West Virginia University, Department of Psychology
Psychology as a Profession (undergraduate course)
August 1996-May 1997
Katherine Karraker, Ph.D., Associate Professor

Position:
Place:
Course:
Dates:
Supervisor:

Co-Instructor
West Virginia University, Off-Campus Graduate Course
Training in Positive Behavior Support
August 1995-December 1995
Don Kincaid, Ph.D., Adjunct Assistant Professor

Position:
Place:
Course:
Dates:
Supervisor:
Position:
Place:

Co-Instructor
West Virginia University, Department of Psychology
Undergraduate Seminar on Applying to Graduate School in Psychology
August 1995-December 1995
Ed Caldwell, Ph.D., Associate Professor
Teaching Assistant/Clinical Supervisor
West Virginia University, Department of Psychology

153

Course:
Dates:
Supervisor:

Child Behavior Therapy (graduate-level course)
August 1994-December 1994
Cheryl B. McNeil, Ph.D., Assistant Professor

Position:
Place:
Course:
Dates:
Supervisor:

Teaching Assistant/Clinical Supervisor
West Virginia University, Department of Psychology
Child Behavior Modification (graduate-level course)
August 1993-December 1993
Judy Matthews, Ph.D., Assistant Professor

Publications
Vittimberga, G. L., Scotti, J. R., & Weigle, K. L. (1999). Standards of practice and critical elements in an
educative approach to behavioral intervention. In J. R. Scotti & L. H. Meyer (Eds), Behavioral
intervention: Principles, models, and practices (pp. 47-69). Baltimore, MD: Paul H. Brookes.
Weigle, K. L. (1997). Positive behavior support as a model for promoting educational inclusion. Journal of
the Association for Persons with Severe Handicaps, 22, 36-48.
Scotti, J. R., Ujcich, K. J., Weigle, K. L., Holland, C., & Kirk, K. S. (1996). Interventions with challenging
behavior of persons with developmental disabilities: A review of current research practices.
Journal of the Association for Persons with Severe Handicaps, 21, 123-134.
Scotti, J. R., Ujcich, K. J., Nangle, D. W., Weigle, K. L., Ellis, J. T., Kirk, K. S., Vittimberga, G. L.,
Giacoletti, A. M., & Carr-Nangle, R. (1996). Evaluation of an HIV/AIDS education program for
family-based foster care providers. Mental Retardation, 34, 75-82.
Scotti, J. R., Kirk, K. S., Weigle, K. L., Ujcich, K. J., Holland, C., & Magruda, A. L. (1995). Interventions
with challenging behavior of persons with developmental disabilities: An updated bibliography
(1988-1992). (ERIC Document Reproduction Service No. ED 379 872).
Robertson, M., Bowman, R., Woods, J., Weigle, K. L., & Scotti, J. R. (1994, April). Educator attitudes and
opinions: Why students with developmental disabilities engage in excess behaviors. [First Place
Award for Graduate Student Presentations; Abstract]. West Virginia Journal of Psychological
Research and Practice, 3, 125-126. (Also presented as a poster at the Spring Conference of the
West Virginia Psychological Association, Charleston, WV.)
Weaver, K. D., Masia, C. L., Olchek, D., Weigle, K., & Scotti, J. R. (1994, April). An AIDS education and
skills training program for undergraduate college students. [Abstract]. West Virginia Journal of
Psychological Research and Practice, 3, 133. (Also presented as a poster at the West Virginia
University Psi Chi Undergraduate Conference conducted at the Spring Conference of the West
Virginia Psychological Association, Canaan Valley, WV.)
Weaver, K. D., Masia, C. L., Olchek, D., Ujcich, K. J., Weigle, K. L., & Scotti, J. R. (1993, April). AIDS
knowledge and behavioral skills training: A preliminary analysis of a training package for college
students.[Abstract]. West Virginia Journal of Psychological Research and Practice, 2, 114. (Also
presented as a poster at the West Virginia University Psi Chi Undergraduate Conference conducted
at the Spring Conference of the West Virginia Psychological Association, Canaan Valley, WV.)

Workshop Presentations

154

Weigle, K. L. (1998, March). Positive Behavior Support in the Schools. Two-hour training package
presented at the Tenth Annual Conference of the Maryland Coalition for Inclusive Education.
Baltimore, MD.
Weigle, K. L. (1996, March). Training in positive behavior support. Four-day training package presented to
Family Services staff. Morgantown, WV.
Weigle, K. L., Bowman, R., Howsare, J., Mills, J. & Tyree, T. (1995, May). An overview of positive
behavior support. One-day training package presented to Early Intervention Specialists.
Charleston, WV.
Bowman, R., Weigle, K. L., Howsare, J., Seymoure, K., Mills, J., Vorbach, J., & Werner, J. (1995, May).
A disabilities awareness training package for preschoolers. Long-term training package presented
to classes at Morgantown Early Learning Facility. Morgantown, WV.

Conference Presentations
Scotti, J. R., Weigle, K. L., & Vittimberga, G. L. (1996, May). We happy few? Introductory comments
about the status of functional analysis. In J. R. Scotti (Chair), Current research on functional
analysis. Symposium presented at the 22nd Annual Convention of the Association for Behavior
Analysis, San Francisco, CA.
Anderson, C. M., Mullen, K., Freeman, K. A., Lewis, J., Weigle, K., Kirk, K., Scotti, J. R. (1995, May).
Assessment of a course designed to increase educator's understanding of behavioral principles and
functional assessment methodologies. Poster presented at the 21st Annual Convention of the
Association for Behavior Analysis, Washington, DC.
Scotti, J. R., Mullen, K., Anderson, C. M., Freeman, K. A., Weigle, K., Robertson, M., Boccio, K., Tanner,
C., & Long, E. (1995, May). Functional analysis of excess behaviors and positive replacement
skills: A series of cases from the School Consultation Project. Poster presented at the 21st Annual
Convention of the Association for Behavior Analysis, Washington, DC.
Ujcich, K. J., Scotti, J. R., Weigle, K. L., & Shah, S. (1995, November). Physical abuse risk among
families with premature infants: A longitudinal sequential analysis. Poster presented at the 29th
Annual Convention of the Association for Advancement of Behavior Therapy, Washington, DC.
[Abstract]. AABT 29th Annual Convention Proceedings, 372.
Weigle, K. L., & Scotti, J. R. (1995, May). The effects of functional analysis information on ratings of
treatment acceptability and effectiveness. Poster presented at the 21st Annual Convention of the
Association for Behavior Analysis, Washington, DC.
Weigle, K. L., Scotti, J. R., Kirk, K. S., Bowman, R., Robertson, M. & Kincaid, D. (1995, May).
Explanations for the excess behavior of students with developmental disabilities: A validation
study. Poster presented at the 21st Annual Convention of the Association for Behavior Analysis,
Washington, DC.
Kirk, K. S., Weigle, K. L., Masia, C. L., Weaver K. D., & Scotti, J. R. ( 1994, May). Knowledge is not
enough: Training AIDS risk reduction skills with college students and persons with disabilities. In
J. R. Scotti (chair), Behavior analysis responds to the AIDS crisis: Findings of the WVU AIDS
prevention project. Symposium presented at the 20th Annual Convention of the Association for
Behavior Analysis, Atlanta, GA.

155

Masia, C. L., Scotti, J. R., Packard, K., Holland, C., Ujcich, K. J., Weigle, K. L., Garlow, B., & Weaver, K.
(1994, November). College student perception of their own HIV risk: Do they associate their
behavior with their risk? Poster presented at the 28th Annual Convention of the Association for the
Advancement of Behavior Therapy, San Diego, CA.
Scotti, J. R., Weigle, K. L., Kirk, K. S., Rode, C., Kincaid, D., Bowman, R. & Robertson, M. (1994, May).
The effects of functional analysis information on treatment acceptability ratings. Poster presented
at the 20th Annual Convention of the Association for Behavior Analysis, Atlanta, GA.
Ujcich, K. J., Holland, C., Kirk, K. S., Weigle, K. L., & Scotti, J. R. (1994, May). Interventions with
challenging behavior of persons with developmental disabilities: A review of current research
practices. Poster presented at the 20th Annual Convention of the Association for Behavior
Analysis, Atlanta, GA.
Ujcich, K. J., Kirk, K. S., Olchek, D. A., Weigle, K. L., & Scotti, J. R. (1994, May). Providing AIDS
education training to service providers: Implications for building support systems. In J. R. Scotti
(chair), Behavior analysis responds to the AIDS crisis: Findings of the WVU AIDS prevention
project. Symposium presented at the 20th Annual Convention of the Association for Behavior
Analysis, Atlanta, GA.
Weaver, K. D., Masia, C. L., Olchek, D., Ujcich, K. J., Weigle, K. L., & Scotti, J. R. (1994, November).
The utility of an AIDS knowledge and behavioral training program for college students. Poster
presented at the 28th Annual Convention of the Association for the Advancement of Behavior
Therapy, San Diego, CA.
Hursh, D., Kirk, K. S., Weigle, K. L., & Fabrizio, M. (1993, May). Establishing conceptual behavior by a
person with autism. Poster presented at the 19th Annual Convention of the Association for
Behavior Analysis, Chicago, IL.
Scotti, J. R., Ellis, J. T., Ujcich, K. J., Kirk, K. S., Masia, C., Olchek, D., Weigle, K., & Weaver, K. (1993,
August). An AIDS education and skills training program for persons with developmental
disabilities. In E. M. Stover (Chair), HIV risk reduction interventions targeting vulnerable youth.
Symposium presented at the 101st Annual Convention of the American Psychological Association
(Division 27: Society for Community Research and Action), Toronto, Canada.
Scotti, J. R., Kirk, K. S., Weigle, K. L., Cuddihy, K., Lumley, V., Magruda, A., & Rasheed, S. (1993,
May). Analog functional assessments and nonaversive interventions in special education
classrooms: A comparison of brief versus extended assessments. Poster presented at the 19th
Annual Convention of the Association for Behavior Analysis, Chicago, IL.
Scotti, J. R., Weigle, K. L., Kirk, K. S., Ellis, J. T., Jackson, S., Kennedy, C., & Schreiber, R. (1993, May).
A comparison of three functional assessment strategies with the excess and positive behaviors of
students with developmental disabilities. Poster presented at the 19th Annual Convention of the
Association for Behavior Analysis, Chicago, IL.
Weigle, K. L., & Kirk, K. S. (1993, October). Functional analysis in applied settings: Two cases from the
School Consultation Project. Presentation given at the West Virginia University Clinical Case
Conference series, Morgantown, WV.
Scotti, J. R., Ellis, J. T., Kirk, K. S., & Weigle, K. L. (1992, November). Aspects of applying functional
assessment in the public school setting. Paper presented at the Annual Meeting of the West
Virginia Federation of the Council for Exceptional Children, Morgantown, WV.

156

Manuscript in Preparation
Weigle, K. L. The effects of functional analysis information on ratings of treatment acceptability and
effectiveness.

Grants
Research and Development Stipend Award funded by the University Affiliated Center for Developmental
Disabilities, West Virginia University, Morgantown, West Virginia, and the Administration of
Developmental Disabilities ($600; 1997).
Research and Development Stipend Award funded by the University Affiliated Center for Developmental
Disabilities, West Virginia University, Morgantown, West Virginia, and the Administration of
Developmental Disabilities ($600; 1994).
Research grant from West Virginia University Psychology Department Alumni Fund ($175; 1994).

Professional Activities
Member of the Tennessee American Psychological Association Committee for Continuing Education, East
Tennessee, January 1999-present.
Student Representative to the Undergraduate Training Committee, WVU, September 1996-May 1997.
Student Representative to the Child Clinical Training Committee, WVU, September 1993-September 1994.

Editorial Experience
Journal of the Association for Persons with Severe Handicaps, Independent Guest Reviewer for one
manuscript, 1997.
Cognitive and Behavioral Practice, Guest Reviewer for one manuscript (with Joseph R. Scotti, Ph.D.),
1995.
Journal of the Association for Persons with Severe Handicaps, Guest Reviewer for three manuscripts (with
Joseph R. Scotti, Ph.D.), 1993.

Professional Organizations
American Psychological Association, Division 12 (Student Member)
Association for the Advancement of Behavior Therapy (Student Affiliate)
Association of Behavior Analysis (Student Member)
National Association for the Dually Diagnosed (Full Member)

References
June Phillips, M. Ed., Director of Professional Support Services
TEAM Evaluation Center, Inc.
600 North Holtzclaw Avenue
Chattanooga, TN 37404-1220

157

(423) 62-0500
Elizabeth A. Seagull, Ph.D., Director of Training
Department of Pediatrics and Human Development
B-140 Life Sciences
Michigan State University
East Lansing, MI 48824-1317
Joseph R. Scotti, Ph.D., Associate Professor
Department of Psychology
P.O. Box 6040
West Virginia University
Morgantown, WV 26506-6040
(304) 293-2001 ext. 667
Don Kincaid, Ed.D., Deputy Director
University Affiliated Center for Developmental Disabilities
955 Hartman Run Road
Morgantown, WV 26506
(304) 293-4692

December, 1999

